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Nylon Friction Pivots 


All pivot parts are Nylon, except the entirely 
enclosed spring, so no current can pass through 
to the wearer’s head. New winged nuts provide 
easier hand adjustment from the outside with- 
out taking the helmet off. A stop, located inside 
of the helmet shell, is attached to one of the 
Nylon pivots to halt the helmet’s down move- 
ment, and is quickly adjusted to the exact 
position you may require. 


YOUR CHOICE OF: 


CURVED SHELL 
PLASTIC FIXED FRONT 


3 HELMET SHELLS... 
3 LENS HOLDERS... 


2 HEADGEARS... 
All Lens Holders and Headgears are Interchangeable 


Made by the World’s Largest Manufacturer of Arc Weld- 
ing Electrode Holders, Ground Clamps and Cable Fittings, 
Sold World-Wide through Distributors and Dealers. 


All Nylon 
Adjust-O-Lok Headgear 


Nylon, lightweight and non-conductive, lends 
its superior, long wearing strength to every part 
of this completely redesigned arc welding 
helmet headgear. 

The large, easy to handle winged knob and 
the gear, both of Nylon, engage a Nylon head- 
band to give fine adjustment to head size while 
helmet is worn. Headband is molded in one 
piece with a cross strap, now also adjustable, 
over the top of the head. 

The headband adjustment is entirely enclosed 
in a Geon sleeve, smooth fitting against the 
head. 


Straight Front Helmets 
with Fiber Glass Shells 


To those who prefer helmets of this popular 
shape, JACKSON now offers a line of helmets of 
the same quality as its curved and narrow shell 
styles, with the same new features. Made of 
fiber glass, strong, smooth, easy to clean, 
resistant to heat and moisture, they last. 


UY 


NARROW SHELL STRAIGHT SHELL 


METAL FIXED FRONT PLASTIC LIFT FRONT 


THE NEW ALL-NYLON ADJUST-O-LOK — OR THE ECONOMY HEADGEAR No. 62 


SHOCHSON 


PRODUCTS, INC. 
WARREN-MICHIGAN 
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200 amp 
usky Boy z 
ir cooled 


250 amp 
Big Brother’’ 
air cooled 
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HOBAR 


@ You're bound to get 
THE RIGHT WELDER 
for your job when 
you have a choice of 
HOBART’S complete 


Electric Motor Driven 
* Gasoline Engine 
Driven « AC Trans- 

former « DC Rectifiers 

* Belted gen. only « 
Combination Welder 

and Power Unit « Auto- 
matic Welders * Semi- 

Automatic Welders 


amp. 


200 amp. AC 
Welder—AC Power 


yee 


250 «6 


A Profitable New 
ARC WELDER 


Ready to 8° to work for 
you on @ moment's notice 


Dual Control 


l kw DC Auxiliary Power 
for running Tools & Lights 


ce? i 


a 


contractors special” 


Hobart offers A COMPLETE LINE of 
welders with ‘‘extra’’ and added built- 
in features to do specific jobs. 

Bigger savings and added profits 
show up on jobs when you have the 
welder best suited to your own par- 
ticular type of work. 

Make a comparison—you'll quickly 
see why a Hobart welder is outstand- 
ing. Check the coupon for specification 
sheets that point out Hobart advan- 
tages and the reason for its being the 
choice of leading metal working in- 
dustries everywhere. 

HOBART BROTHERS CO., Box HW-16, Troy, 0., Phone 21223 


RUGGED ASS ded 
r the Toucy jobs 





s 


amp. Portable 
Gas Drive 


‘HOBART 


TROY 
OHIO 


pum CLIP THIS COUPON 


VT ae) aS) and Mail TODAY 





obart electrodes are time tested 
and approved to give top per- 


ormance, maximum efficiency 
and quality welding for a wide 
ariety of welding applications. 
lectrodes for mild steel that are 
Bisable in all positions with AC or 
C, straight or reverse polarity. 


\V 
‘ 


HOBART BROTHERS CO., Box HW-16, Troy, Ohio, 

Phone 21223 

Without obligation, please send me complete in- 

formation on items checked: 

T 7) ampere [] 
250 amp. 


f Contractors Special 
] Husky Boy “Big Brother’ air 
cooled 


[] AC Welder-AC Power [] Portable Gas Drive 


Our work is 


NEW arc welding ELECTRODES 


pular among operators everywhere, because they are easy § 
use—easy to strike and hold an arc. If you haven't tried § 
bart’s new No. 10 and No. 12, you'll be surprised at thes 
bl difference in welding electrodes. 


' 
’ 
One of the world's lorgest builders of arc welding equipment’' ! 


S| 


NAME_ 
POSITION 
FIRM__ 
ADDRESS 
a 





Me. 602.3-C with f1085 


asvieted Stee! Glass Holder 


Safety and comfort mean more welding . . . more product 
day! Fibre-Metal engineering has for 50 years kept these “ 
uppermost in mind...for more and better work ability by th 

Fibre-Metal’s Helmets of Fibre or Fiberglas* are lig 








resistant to impact and hard use. They feature seamless con 
molded shells, beaded edges for strength and safety, Wix 


Headsize Adjustment, new 4-Position He Stop, and provide for 
four popular glass holder styles. Adjustable friction joints hold 
helmet in any position 


Fibre-Metal Features: 


LIGHT WEIGHT + EXCEPTIONAL STRENGTH +» MOISTUREPROOF 
NON-WARPING + HEAT RESISTANT (SELF EXTINGUISHING) 
EASILY STERILIZED 


Inside view showing INNER 
BIB of Series “600" Helmets New Series “400 When buying any welding equipment . . 


for extra protection to weld- Helmets. Smaller . pmmrag § Tory 
er’s neck from flashes and re- size for close always ask fora FIBRE-METAL product! § Fisne-\etat 


flected glare. quarter work 


paca ~~ vaca WORKEK SAFETY PAYS DIVIDENDS 
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IF YOU ARE WELDING 


with 
LOW HYDROGEN and 
STAINLESS STEEL 


Electrodes - - - 


E EXTRA DROP O 
CAN SKYROCKET WELDING Costs 


IT PAYS BIG DIVIDENDS 


to stabilize electrode 
moisture content with 


he fh \ icone 


STABILIZER 





EXCLUSIVELY ARIDAIR 
*® Duol chemoelectric dehydrotors 
* Completely ventilated «© Electrically heated 
* Thermostatically controlled © Recessed shelving 
* Multiple unit stocking © All steel construction 


FRED C. ARCHER, INC. 


M@ MILWAUKEE 12, WISCONSIN @ 
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The Weldit Series 55 Sin- 
gle Stage Regulator is de- 
signed to meet the re- 
quirements of modern 
industry. It is precision 
built for longer life and 
is easily repaired without 
special tools. 


Top Performance 
Low Cost 

Rugged 
Dependable 

Safe 


Adaptable to both 
light and heavy 
duty work. 


Nw 


SERIES 55—Fuel Gas 
We Vie 990 OAKMAN BLVD. 
SINCE 1918 DETROIT 38, MICHIGAN 
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STARTING 1/4 1/2 3/4 
—_ SECONDS 


INSTANT ARC STRIKING is assured with the new General Electric a-c welder’s automatic 
hot-start. Hot-start gives extra boost of current for 14 second, eliminates false starting. 


FOR ALL YOUR 
WELDING NEEDS... 


A FULL LINE OF G.E. 
WELDERS AND ELECTRODES 


G.E. offers all popular arc 
welders, electrodes, and acces- 
sories. This means that G.E. 
can give impartial recommen- 
dations on your welding needs. 


G-E MOTOR-GENERATOR NEW G-E DC RECTIFIER 
welders, in 200- and 300-amp__—welders (300 and 400 
sets, feature a unique inter- amps) feature G-E full- 
actor to eliminate popouts. time arc-force control. 
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No False Starts ...No “Popouts” 
With New G-E Line of AC Welders 


Arc strikes instantly, stays steady—gives a sound weld from start to finish 


Any professional weldor knows that welder to change current settings. It 
better welds and easier welding begin smoothly moves the primary coil on a 
with a good arc finely threaded, rubber-cushioned shaft 
General Electric’s new line of a-c trans- to give you stepless current control. 
former welders gives you this good arce— SEE FOR YOURSELF the operating ad- 
instant striking and steady—plus many vantages of the G-E a-c welder line. 
other features that make your welding Ratings are available in 300, 400, and 
faster, easier, and more economical. 500 amps...and 295 amps for general- 
1. NO FALSE STARTS. G-E automatic purpose welding. Contact your G-E 
hot start provides that necessary extra Welding Distributor for a demonstra- 
surge of current which assures you of tion. He’s listed in the yellow pages of 
instantaneous arc striking and extra your phone book. 


penetration at the start of the weld. 

2. ARCS ARE EASIER TO HANDLE, too. 
Popouts are practically eliminated be- 

cause G.E. has made the normally 
stable a-c arc even more stable by the 
addition of special capacitors—which 
provide the equivalent of 5 additional 
open-circuit volts. 

3. G.E.’s FINGER-TIP CONTROL design 

gives you pinpoint accuracy of current 

with the moving-coil design. You don’t 

have to “crank”’ the handle on a G-E 








| Section 711-3E 
General Electric Co., 


Schenectady 5, N. Y. 
Please send me the bulletins 
checked below: 
GEA-6243 G-E AC Welders 
GEA-6242G-E Rectifier Welders 
GEC-664 G-E MG Welders 
GEC-1333 G-E Engine-drive 
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Welder 
a GED -2584G-E Electrode Catalog 
ae é Name 
NEW 200-AMP engine- G-E BALANCED DESIGN elec- Title sided eee 
drive welder gives steady trodesgive you a combination 
output, even when op-_ of: ease of handling; X-ray Street 
erated above full load. quality; welding speed. City — State... 


Indicate Specific Product 
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G.E.’s NEW ENGINE-DRIVE WELDER GIVES YOU... 


Steady Welding Output—at Full Load: 
Improves Weld Quality, Costs Less Too 


If you’re using more than a 
200-amp engine-drive welder 
for light to medium-heavy con- 
struction, you may be losing 
money. 

G.E.’s new 200-amp engine- 
drive welder makes it unneces- 
sary to buy expensive, higher- 
rated machines to compensate 
for loss of amperage at full 
load. This field-tested welder 
gives you steady output and 
100% arc stability, hour-after- 


GENERAL @@ ELECTRIC 


hour, even when operated above 
full load. 

Test this powerful new 
welder and see the many other 
advanced design features —in- 
cluding new slow-down control, 
and electrode selector and cur- 
rent dial. 

Contact your nearby G-E 
Welding Distributor. He’s 
listed in the yellow pages of 
your phone book. Section 
714-3E, General Electric Co., 
Schenectady 5, N. Y. 


NICKELS stand on 
edge while welder is 
operated at full load, 
proving sturdiness. 





Indicate Specific Product 1 
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... THE LEWIS “UNIVERSAL” AUTOMATIC WELDING FIXTURE 


Difficult precision welds are made with robot-like regularity . 
with a LEWIS “Universal”. This fully-adjustable fixture reduces the 
time, sweat and high costs normally associated with large weldments 

. and does it so easily it’s almost magic! 


Exclusive “Universal” features include portability . . . simultaneous 
3-directicnal operation .. . remote pushbutton control . . . use of any 
standard head for welding, flame cutting or hardening . . . fast set-up 


and easy operation by one man. 
But these are only a few outstanding LEWIS “Universal” advantages. 
For complete details and prices, write today or call BEdford 2-2500. 
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THE LEWIS WELDING & ENGINEERING CORP. 


70 Interstate Street ° Bedford, Ohio 
6711-LW 





30% TO 


Resulting in 


trode. 
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FREE: 


Tipaloy #£130* is the answer to 


users who know the difference @ 
between PRICE and COST when | 
it comes to Resistance Welding 


electrodes. 


want all the welds you can get | 


for the least money. 
on TIPALOY 
**Straight-Line’’ Tips. 


electrodes are precision made 
from Tipaloy's own patented al- 
loy, assuring you satisfaction. 


100% LONGER TIP LIFE 


longer runs without shutdown § 
for. maintenance AND more welds per elec- | 


is the accepted standard for 
efficient welding at lower cost. 
Prove this on your own ma- 
chines in your own shop. SEND 
YOUR TRIAL ORDER TODAY. 


Write for your copy of Tipaloy's 
Comprehensive new catalog. 


DISTRIBUTORS & REPRESENTATIVES: Several 


attractive territories still available. 


for complete 


7? 
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Write 
information. 
*RWMA Class #2 Alloy 


1435 EAST MILWAUKEE 
inc DETROIT 11, MICHIGAN 








TO THE EDITOR 


Extra Copies of October Issue 
Gentlemen: 

Would you please send us two 
(2) copies of your October, 1955, 
issue of Industry & Welding. This 
particular issue contained several 
articles of special interest to us, 
and additional copies are required. 

Will appreciate receipt of the 
two copies at the earliest possible 
date. Thanking you in advance. 

W. C. Sleeman, 
Bessemer Plant, 
Pullman-Standard Car 


Would appreciate your sending 
me an extra copy of the October, 
1955, issue. 

J. A. Goodford, 
Chief Welding Engineer 
Crucible Steel Co. of America 


More than 2000 extra copies of 
that issue, featuring “The Future 
for Welding,’ have already been 
distributed in answer to requests 
such as these. There are some 
copies available, but the supply is 
rapidly diminishing. 


Ceramic Back-Up Rings 
Dear Sir: 

I recently read an article in your 
September issue on ceramic back- 
up rings. 

I should like to have complete 


information on these rings; such 
as, are they commercially avail- 
able and from whom, and in what 
sizes. What is their shape? How 
are they removed? In what man- 


(Turn to Page 12) 
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NOW ...RACO BRINGS YOU WIRE 
Packaged and Ready for Production Uses! 


9’ PAY-OFF-PAK!” 


































Now you can have steel wire in small 





elding with inert gas or 


CO», shipped ready for production use 





Each Ra Pay -Off-Pak”’ consists of 


vil, properly coiled 







ire truly high production 


ling for extended periods 






ruption 






TI wire is free from kinks, bends, 
rossed strands for positive 
eased welding speeds. 


€ in one coil eliminates 





necessity of constantly changing and 











Jniformity f wire is guaranteed 
the entire coil by our 


quality ntrolled processing methods. 


Four ‘'Pay-Off-Paks’’ are shipped 


on a wooden pallet for convenience 






in handling and storage. 







Pay -Off-Pak’’ shipments can be 
furnished in all grades of carbon steel, 
low-alloy steel, stainless steel, and 


aluminum wire. 







For further information, see your 
distributor or write us direct 


DISTRIBUTORS FROM COAST TO COAST 


Yee REID-AVERY COMPANY “ic. 


BALTIMORE 22, MARYLAND 





SINCE 1919 PRODUCERS OF ARC-WELDING ELECTRODES AND WELDING RODS 
SCI APOC Ny LTS 
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EXCELLENT 
ADVANCEMENT OPPORTUNITY 


GENERAL MANAGER 


For Industrial Gas Division of lead- 
ing producer of Oxygen, Nitrogen, 
Argon generators and K-G welding 
and cutting equipment. 


This rapidly expanding newcomer in 
the field of industrial gas production 
and sales now operates in five loca- 
tions. Each location, integrated with 
a manager operating their sales staff, 
is backed up with the most modern 
American made equipment for produc- 
tion of pure oxygen, nitrogen and ar- 
gon. Also acetylene, helium and spec- 
ial industrial and medical mixtures. 
The company has the largest source 
of pure hydrogen on the East Coast. 


The General Manager will report to 
the Vice President and have com- 
plete charge of existing divisions 
plus new divisions which are being 
planned. 


Applicant should now be a division 
manager in the industrial gas field 
with desire to progress into the broad- 
er responsibility of managing an entire 
multiple plant operation. Must have a 
thorough understanding of the field 
combined with strong sales and man- 
agement ability to promote growth in 
a competitive industry. 


OTHER POSITIONS OPEN 


SALES ENGINEER—for high level con- 
tacts with steel and metallurgical in- 
dustries 


SALES PERSONNEL—who are interested 
in a career in industrial gases and weld 
- ing and cutting apparatus sales, leading 
to division manager goals. 


DESIGN ENCINEER—for gas welding 
and cutting apparatus. 


Apply in confidence to 
B. H. VAN DYKE 


AIR PRODUCTS, Inc. 


P. O. Box 538 
ALLENTOWN, PA. 











LETTERS TO THE EDITOR... 


(Continued from page 10) 


ner are they held in place while 
making up the joint? 

Do they have mechanical 
strength to aid in joint alignment? 
What about the effect of preheat 
to 500°F-700°F? Is it recommended 
that they be removed prior to stress 
relieving? Do they affect radio- 
graphy. 

Will you please send me this in- 
formation as soon as possible. 

J. A. Pratt, 
Metallurgical Engineering 
Westinghouse Electric Corp. 


We have had hundreds of similar 
requests from many of the most 
important users in the country. 
Reprints of the article have been 
sent together with complete tech- 
nical and application data. 


We Like This Kind of News 
Gentlemen: 

Just a word of appreciation for 
the splendid results we derived 
from the news write up you gave 
our product. Of the publications 
we used, we received five to one 
results from your Industry & 
Welding Magazine. We are now 
making arrangements with our ad- 
vertising agency to make up an 
ad for your next issue (January). 

Please enter order for two sub- 
scriptions and bill us for same. 
We have no copy of rate informa- 
tion or I would forward check for 
same with this order. If possible, 
please start with the August, 1955, 
issue. 

Charles Herbert, President 
Amaza Insulation Co. 


We are glad to add Mr. Herbert 
to our list of important. readers. 
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NEW! PORTABLE Electro-magnetic 
DRILL PRESS 


Portomag 










The development of the new PORTOMAG 
drilling unit, an industrial power drill 
with an electro-magnetic base, has caused 
excitement in every area of the industrial 
drilling field. Because of its many unique 
and important applications, we are anxious 
to establish sales representation in all 
industrial markets immediately. 

The regular contact welding equipment 
distributors now have within the PORTO- 
MAG market, has prompted Portomag, 
Inc. to make this important appeal. On a 
market-by-market basis we are in the 


process of establishing sales outlets thru FRE. INFORMATION 
welding concerns . . . in an effort to expand 


our coverage of a vital new market. 


The PORTOMAG drill unit featured Write today for information 
here is a companion item to an S - 
MAGNETIC WELDING CLAMP now about a PORTOMAG 


being introduced to the industrial welding 


mationt. distributorship. =” 


Portomag, Inc. | 
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The publications featured on these 
pages were written by experts. They 
are FREE to our readers. To obtain 
these helpful reference materials use 
postcard bound into this issue. 





A NEW CAMOGRAPH, said to be a low cost flame cutting machine designed for accurate 
repetitive production -is described in catalog 804-D, Air Reduction Sales Company. Punched 
for insertion in a shop note book, this illustrated catalog is filled with helpful specification 
and performance data. Circle 100 on Reader Service Card. 


LIQUID X-RAY DEVELOPER, REPLENISHER AND FIXER are de 
scribed in a three color brochure published by the Philip A. Hunt 
Company. The liquid concentrates are interestingly and effective 
ly described. Utility, quality, and ease of use under difficult 
operating conditions, are all pointed out in a convincing way 
Circle No. 101 on Reader Service Card. 


LINE OF PORTABLE ELECTRIC TOOLS is described in the 1956 Edition of The Black G Decker 
Mfg. Company catalog. This 76-page catalog is profusely illustrated and contains the latest 
jevelopments and useful information about hundreds of different portable tools for use in 
manufacturing, construction, maintenance, and home workshop use. Catalog is indexed 
Circle No. 16 on Reader Service Card. 


PORTABLE BRINNELL HARDNESS TESTER for making tests 
rapidly and conveniently is shown in the King Tester Corpora- 
tion’s latest bulletin. Detailed specifications are included of this 
machine which makes standard brinnell tests. Many on-the-job 
applications for this light weight unit are also shown. Circle No. 
102 on Reader Service Card. 


CONSTANT VOLTACE WELDERS are described in literature offered by the Glenn Company 
Examples are cited of job-proved performance in a variety of automatic welding operations, 
such as, submerged arc, inert arc, hard-surfacing, and automatic stud welding. Design features 
are described in detail with the aid of photographs and specification data. Circle No. 37. 


PORTABLE MACNETIC DRILL PRESS has added to the versatility 
of the already highly mechanized drill press. The brochure, pub- 
lished by Portomag Sales, Inc., explains the features of the new 
unit, which incorporates an electromagnet, 4-position switch, 
spotlight, and carrying handle. Applications and specifications 
are also included. Circle No. 67 on Reader Service Card. 


WELDING ACCESSORIES AND SAFETY EQUIPMENT are given thorough coverage in Catalog 
No. 24, published by The Fibre-Metal Products Co. A great variety of products such as, 
electrode holders, welding helmets, welding cable, chrome leather sleeves, etc., are described 
n this indexed 48-page catalog. The pages contain informative photographs and line draw 
ings and valuable specification data and safety recommendations. Circle No. 104. 


GRINDING WHEEL FORMULAS CAN BE COMPUTED AUTO- 
MATICALLY by a speedy, new electronic process developed by 
Bay State Abrasive Products Co. Complete technical literature 
now available explains in detail how new process accurately 
computes grinding wheel formulas to produce any specification 
in any size and quantity. Formulas are recorded on punch cards 
for speedy duplication. Circle No. 18 on Reader Service Card. 
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Have you 
tried a 


You should—and here’s the reason why: 9 out of every 
10 companies that tested CADDY Electrode holders 
in 1955 switched to CADDY as their standard unit. 


Ask your dealer about a CADDY test installation or 
use coupon attached. 


CADDY ARC WELDING ACCESSORY DIV. 
ERICO PRODUCTS, INC. 
2070 E. 61st. PLACE CLEVELAND 3, OHIO 


ARC WELDING | am interested in CADDY TEST INSTALLATION PROGRAM. 
ACCESSORY DIV. Send CADDY CATALOG. 


ERICO PRODUCTS, NAME 
Inc. COMPANY 


2070 E. 61st. PLACE ADDRESS 
CLEVELAND 3, OHIO 


POSITION 


ZONE STATE _ 
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WELDING ELECTRODES, for arc and gas applications are included 
in Welding Catalog No. 53A, published by the manufacturer, 
The Champion Rivet Company The colorful and informative 
44-page catalog describes the qualities of each of the electrodes, 
their applications, and the recommended procedures for their use 
Book also contains much useful information on A.1.S.1. and S.A.E 
steel analysis, wire and sheet metal gauge comparison chart, 
deposition rates, et: Circle No. 105 on Reader Service Card. 


HARD-FACING MANUAL, showing what metals can be hard faced; what welding process to 
use; how to select the correct rod; how to make the deposit; properties of hard-facing alloys 

all of these problems are dealt with in detail in a 44-page book, No. F-7338C, published 
by Haynes Stellite Company Also included is valuable data about typical industrial 
applications. Circle No. 106 on Reader Service Card. 


CARBON DIOXIDE GAS is proving an important gas shield for 
certain welding operations. A company supplying COe2 for such 
requirements has recently published a colorful brochure outlining 
the qualities of their product. The company is the Pure Carbonic 
Company, a division of Air Reduction Company, Inc. Brochure 
indicates that the gas is available for experimental and for full 
production usage. Application data is shown as well. Circle No. 
107 om Reader Service Card. 


A VERSATILE CLAMP FOR LEAKPROOF HOSE CONNECTIONS is featured in catalog No. 300 
offered by the Punch-Lok Company. Requires no bolts, screws or projections. Consists of 
flat band of high-tensile steel, double wrapped around the hose and then crimped with a 
simple locking tool. It is said to offer a low-cost practical solution to a variety of clamping 
problems, such as splicing flexible cable, clamping guy wires, repairing leaks in hoses and 
connections. Circle No. 108 on Reader Service Card. 


CATALOG OF PORTABLE TOOLS, both electric and pneumatic 
. . . and for fabricators and builders, are described in a 60-page 
catalog published by Skil Corporation. Well illustrated catalog 
describes over | models of grinders, disc sanders, drills, shears, 
drivers, hammers and saws. Specifications are given in detail, 
and prices are shown as well. Circle No. 109 on Service Card. 








TIMANG WELDING ROD and High Manganese Castings 
belong together like pen and é 


TIMANG iS an austenitic man- 


ganese stec! welding 
rod producing weld metal of 
the same characteristics as 12 
— 14% Manganese Steel. The 
weld metal has the same man- 
ganese content, work harden- 
ability and wear resistance as 
the cast manganese steel 
parent metal. 


TIMANG Rod is unsurpassed 
for fusion, penetration and 
density. It is hardenable to 450 
Brinell or higher and the welds 
have strength and ductility 
practically equal to the parent 
manganese casting. 


TIMANG Repair Shapes, 
also, duplicate the wear re- 
sistance of the original ma- 
terial and provide the same 
economy and service life. 
The cross sections of typical 
shapes are shown here. 


See or call your welding supplier or write us for Bulletin No. 451. 


TAYLOR - WHARTON DIVISION 
HARRISBURG STEEL CORPORATION 
High Bridge 8, New Jersey 


Birmingham, Ala. Chicago, Il. Cincinnati,O. Easton, Pa. New York, N.Y. 
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an effortless glide upon nylon bearings... 


One of the several reasons why it is such an effortless pleasure to 
adjust a National regulator tension screw to any desired delivery 
pressure setting is the nylon bearing. Of course, another important 
reason is the fully sealed tension screw bearing section which per- 
mits neither dust nor grit to enter; it assures sealed in smoothness . . . 


Write for the fascinating story on regu- 
lators. 44 fact packed pages of interest. 


NATIONAL welding siti oe 


++ 218 fremont street san francisco 5 california 


Circle No. 61 on Reader Service Card. 
INDUSTRY and WELDING Monthly for January, 1956 








MEMBERSHIP IN THE AMERICAN WELDING SOCIETY. The 
value of membership in the A. W. S. is shown in an attractive 
descriptive brochure. The society is recognized as the world's 
leading technical and educational welding organization, and it is 
a sound personal and business investment. Aside from the per- 
sonal accomplishment which membership provides, this interesting 
12-page brochure is sure to convince you that you cannot afford 
not to be a member. Circle No. 110 on Reader Service Card. 


IF YOU USE WROUGHT IRON, here is a 52 page reference book giving dimensional data or 
wrought iron pipe and tubular products. Wire and sheet metal gages, identifying markings, 
properties and specifications are all given in over 25 tables. Write on company letterhead for 
“Wrought Iron Pipe Catalog’’—A. M. Byers, Pittsburgh, Pa. 


ABRASIVE BELT CRINDINCG is described in a new booklet con- 
sisting of 46 illustrated case histories. Application studies are 
grouped according to each of five types of abrasive belt machin- 
ing — platen, contact wheel, formed wheel, centerless, and flexi- 
ble belt, and cover a wide range of materials - metallic and 
non metallic. Booklet has been made available by the Engelberg 
Huller Company manufacturers of abrasive belt machines. Circle 
No. 112 on Reader Service Card. 


SHAPE-CUTTING MACHINE for pipe fabrication work is given interesting treatment in the 
latest booklet prepared by H G M Pipe Beveling Machine Co. Shown is four typical operations 
where shape cutters have proved their importance and usefulness: a refinery, compressor sta- 
tion, shipyard, and power station. The story that goes along with these illustrations is worth 
considering. Circle No. 43 on Reader Service Card. 


A.C. ARC WELDING MACHINE, said to be built with eight coils 
instead of two, in order to improve welding characteristics, is de- 
scribed in the latest bulletin to be released by Ames Industrial 


Welding Equipment Co. Illustrated bulletin describes the design 
features and applications in considerable detail. Specification in- 
formation is also given. Circle No. 113 on Reader Service Card. 











BATEMAN POWER SHEAR 


IDEAL FOR THE USERS OF SMALL ANGLES OR FLATS 





G-\ ne i @ No grinding necessary after cut. 
p @ Cuts angles up to 2”x2”x 4” and flats up to /4”x 4’. 

@ Fiywhee! with a gear drive for power with a small 
motor. 

° one stroke cycle clutch operated by either hand or 
‘oot. 

@ With clutch open, will make 44 strokes per minute. 

@ Made of high grade cast iron, hardened clutch and 
clutch pin, shear steel blades. 

@ From floor to top of machine—56” with stand. Floor 
to shear blade—36”. Floor space required—24” x 27”. 

se 


With notched blade—will cut up to 34” rounds, or 
5," reinforcing rod. . 








@ Special blade and punch for 
ornamental iron work. 3/4, HP 
motor required for power 
We furnish 2-groove motor 
pulley and 2 belts 
ordered without motor. 
ping wt. approx. 485 , 
without siand. With stand, 
560 Ibs 


4 
5 





WITH MOTOR AND STAND $450.00 
BATEMAN FOUNDRY and MACHINE CO. e Mineral Wells, Texas 
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P&H Arc Welders 


SAVED $120,000 


—free report shows how 


You weld faster, better, at much 
lower cost with P&H welding equip- 
ment, because P&H designs and 
builds with an eye to improving 
your production and profit. 
You're assured of top quality 
welding from P&H Arc Welders be- 
cause the arc is easy to strike... 
and has stability with constant heat. 


are another advantage of P&H Arc 
Welding equipment, since there are 
no moving parts to wear or get out 
of kilter. Read about these P&H 
money-saving features, and many 
more in the complete, impartial re- 
port offered here. There are a lot of 
ideas too, that may save you money. 


HARNISCHFEGER 








Lowest possible maintenance costs 


I'M SMOOTH ARC SCOTTY... — 
with an impartial report that Pe 
may help you save money on your 

welding operations. 


MILWAUKEE 46, WISCONSIN 








It's free... 
just send for it! 





oo 


L 4 
4 i 
oe | 


i chide ote d 


3103A §§ 
HARNISCHFEGER CORPORATION 7 

Welding Division ‘’ 

4522 West National Avenue, Milwaukee 46, Wisconsin + 

Attention: W. R. Stephens, Sales Manager 2 

I am interested in Report No. 5402. Please send my copy. g 

ia 8 

Name Title a 

i Company ' 

4 

SEND IN COUPON B = Company Address z 
TODAY FOR t A 
REE [ B City Zone State ' 
REPORT! CCC LCLLCLCLCLCLLCELLELLCLLLLLLe. 


P&H welding equipment is manufactured and sold in Canada by 
REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West * Toronto, Ontario, Canada 
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CERAMIC INSULATORS, LOCATORS, GUIDES, SUPPORTS for 
induction heating, welding and brazing, and for precision weld- 
ing, are described in an illustrated booklet being distributed by 
the United States Ceramic Tile Co. Many shapes and sizes are 
outlined, and their features and important specifications are 
shown in detail by the manufacturer. Circle No. 114 on Card. 


WELDING HEADS, CONTROLS, CARRIAGES are illustrated in the latest catalog published by 
the Linde Air Products Company. This colorful 28-page catalog, No. F-7810A, not only de- 
scribes equipment available such as the welding head, controls, side beam and portable 
carriages, but it also explains the submerged arc welding process. Diagrams and photographs 
help to point out the versatility of the process. Circle No. 115 on Reader Service Card. 


CABLE AND TERMINAL CONNECTORS of many shapes and 
sizes are listed in an illustrated brochure No. 426, released by 
the manufacturer, the Chicago Tool and Engineering Co. Included 
in the description is type, size and price information. Literature 
also includes a description of a welding micrometer, for accurate 
calibration of butt and fillet type welds. Circle No. 116 on Card. 


THE LATEST IN WELDING & CUTTING EQUIPMENT from the K-G Equipment Company, 
Inc., is shown in their new illustrated loose-leaf Catalog No. 54E. The catalog is indexed, and 
contains 24-pages of helpful information for people who use cutting torches and tips; welding 
and heating torches and tips, regulators; and adaptors, fittings and wrenches. Circle No. 117. 


SEAMLESS WELDING FITTINGS AND FLANCES, made of alloy, 
carbon and stainless steel are described ‘n the latest Babcock & 
Wilcox Company brochure FB-500. The various features such 
as, precision-cut bevel ends, uniform wall thickness, smooth inner 
surface and controlled grain structure are amply described. Types 
and sizes are shown in easy-to-read tables. Circle No. 118. 


et wold loaning time by 857% 


Throw away your cold chisel and whisk 
off weld spatter with a dry rag! Protect- 
O-Metal spatter-proofing compounds 
make weld cleaning a breeze. Improve 
your welds at the same time . . . P-O-M 
compounds quiet the arc, improve fusion 
and electrode operation, prevent oxida- 
tion and annealing scale, cause no poros- 
ity. No smoke, odors, or fumes. 





P-O-M No. 2. Non-inflammable, non-toxic, 
water-soluble paste. Inorganic. Thin be- 
fore applying and start welding at once. 
$3.30 per gallon, f.o.b. Dayton. 


P-C-M No. 8. Rust- and corrosion-resistant 
resin base compound. Comes ready to 
use. Safe for all metals. Good paint 
primer; permits outdoor storage of sub- 
assemblies. $3.35 per gallon, f.o.b. Dayton. 





MONEY-BACK TRIAL OFFER 


Order a trial gallon of each PROTECT-O-METAL 


today for testing in your 
shop. We'll cancel the bill G. W. SMITH & SONS, INC. 
if you’re not satisfied. 5402 KEMP ROAD, DAYTON, O. 
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AT THE FRONTIERS OF PROGRESS YOU'LL FIND... 





Arc action of “Easyarc’ LH 7-16 electrode. 


New ‘‘Easyarc’” LH 7-16 deposits 60% more metal! 


In comparative tests the new EASYARC 
LH 7-16 electrode deposited 6.58 pounds 
of metal per hour! This is actually 61.3% 
more metal than conventional low hydro- 
gen electrodes of the same diameter. 

Here’s how the new EASYARC LH 
7-16 does it: 

1 The of the electrode 

concentrates the arc energy. 


concave end 


2 Powdered iron coating melts and be- 
comes an integral part of the weld. 
3 The extra-heavy coating helps con- 
trol arc action and allows higher cur- 
rents to be used in complete safety. 


GIRCO) | 


Air ReEpuCTION: 


New York 17, N. Y. 


60 East 42nd Street ° 


In addition to speed, the new EASYARC 
LH 7-16 produces outstanding results with 
hard-to-weld steels where highest quality 
is essential. Welds prove to have superior 
stretch and toughness characteristics. 
There’s no underbead cracking. It’s safe, 
too! The thick powdered metal coating is 
designed to eliminate the possibility of 
accidental arcing. 


Let the new EASYARC LH 7-16 prove 
itself. Send for a free sample electrode 
today. Contact your nearest Airco office, 
Authorized Airco Dealer or write to Airco 
at the address below. 


ys of Air Reduction Company, Incorporated, 


with offices and dealers in most principal ciites 
Air Reduction Sales Company 

Air Reduction Pacific Company 

Represented Internationally by 

Airco Company International 
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$20,000 SAVED! wre, 


this $20,000 cast-iron condenser crashed 
to tne ground, the manufacturer ex- 
pected to replace it completely, or at 
best, to stand an expensive and lengthy 
repair job. But, with Xyron 2-25, the 
entire repair was successfully com- 
pleted in less than 100 hours. The 
repair was found to be entirely free of 
cracks and “‘leakers’’ and was accom 
plished without warping or embrittle- 
ment of the base metal. The weldors per- 
forming this job reported amazement 
with the faster, non-stop welding pos 
sible with this new Eutectic electrode 
Xyron 2-25 makes it possible for the 
weldor to lay in large volumes of filler 


ef a metai, run long beads without excessive 
heat build-up. All the advantages of 
Eutectic’s ‘‘Low Heat Input’’ welding 


process has -been brought to the arc 
welding of cast iron. 


NOW... CRACK-FREE 


with XYRON 2-25 —Eutectic’s new 





Flame Torture Test Proves XYRON 2-25 Is Non-Cracking 


The remarkable non-cracking property of Xyron 
2-25... one of its most important advantages over 
conventional 
ture test. 

A cover bead is run on %. inch cast iron plate 
using Xyron 2-25 and a conventional cast iron 
electrode. The slag is cleaned and the bead shined 
with a wire brush. By using a neutral flame with 
the core near the beads (only the beads are heated, 


electrodes ...is proven by this tor- 


base metal remains cold), each one is heated to a 
dull red color. Any hidden cracks in the weld deposit 
will then appear. 


The conventional electrode bead shows numerous 
cracks (left, above). The Xyron 2-25 bead shows no 
cracks (right, above), proving that none are present 
and that Xyron 2-25 has the ability to withstand 
temperature changes. 


Your local Eutectic District Engineer is ready to show 
own shop, with your own materials, that 


how Xyron 2- 





, in 

al 2-25 will out-perform any nickel cast iron elec- 
trode you now 

will let you 


e using. For letting him show you 
make better welds at amaz- 


Savi in time and labor, he’ll give you a pair of 


ing & 
"re perfect for torch welding — and 





les with unbreakable frames 


—~ just for see a demonstration. 
$0 make an appointment today with 


District Engineer, or, use the coupon. 


Circle No. 34 on Reader Service Card. 
INDUSTRY and WELDING Monthly for January, 1956 














TECHNICAL ADVANTAGES 


LOW HEAT INPUT 
NON-CRACKING 

CAN BE USED “COLD” 

CAN BE WELDED “NON-STOP” 
EASY MACHINABKITY 

HIGH TENSILE STRENGTH 
VERSATILITY 

EASY SLAG REMOVAL 

PERFECT COLOR MATCH 

LEAK PROOFNESS 


CONVENTIONAL 
NICKEL ELECTRODES 


NEW NON-CRACKING 
EUTECTRODE 
XYRON 2-25 


YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 


CAST IRON WELDING 
strontium-aluminum bearing electrode 


perfect for all types of 


gray and ductile cast iron 


including ‘‘Meehanite”’, “‘Ni-Resist” and joining cast iron to steel 


Study the comparison chart above and you'll 
that 2-25 


Xyron 2-25 
want for faster 


see gives you everything you 
better welding. The case history 
shown is typical of reports by users all over the 
country, in extensive tests. 

Xyron 2-25 is not just another conventional 
nickel alloy electrode. Its new strontium-alumi- 
num formulation gives Xyron 2-25 higher weld 
quality and strength by purging the molten filler 
metal from harmful sulfur and sulphides, puri- 
fying it from oxide inclusions and improving 


the electrode’s fluidity. All types of cast iron 


EUTECTI ic 


» WELDING a one 


FREE ..- 


new 16 page Eutectic Weldor Magazine. 
See “tad one plant increased 
500% ...read actual case 


repair... learn the 
perfect ‘salvage 

conventional wel *, 
coupon in the mail TODAY for this 


alloys such as Meehanite, Ni-Resist, etc., cast 
iron joined to steel, even old, dirty, and oxidized 
surfaces can be welded without preheating when 
you use Xyron 2-25. Not only does Xyron 2-25 
save you time, but it also minimizes or elimi- 
nates the danger of warping, stress or embrittle- 
ment of base metals. 

The crack-free feature of this new electrode 
makes it ideal for the newest metals in the cast 
iron field. There no weldable application 
for cast iron for which Xyron 2-25 cannot be 
recommended. 


is 


EUTECTIC WELDING ALLOYS CORP. ! 
40-40 172nd Street, Flushing 58, New York 4g 


[] Send Weldor Magazine 
Have a District Engineer call 


Company 
reg! Address 


an meas ame mweaeeweeeeeseeee @ al 
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in Fhpbuilding — as in other great industries 


MILLER WELDERS Jd, {2dernd, 


«a! 











Miller Selenium Rectifier type 
D.C. Arc Welders are available 
in four wide range models. 
For complete information on 
these and other Miller arc and 
spot welders, contact us today 
at no obligation, of course. 








St. Lovis Shipbuilding and Steel Co., largest builders of inland 
towboats in the world, require welds that will withstand a maximum 
amount of abuse. 

Look anywhere in St. Louis Shipbuilding’s mammoth yard and you 
will see Miller Selenium Rectifier type D.C. arc welders—in single units 
or in batteries of four and five for greater output. 

For dependable welds, St. Louis Shipbuilding prefers the Miller S.R. 
welder. Miller is glad to be aboard. 


avet lee ELECTRIC MANUFACTURING CO., INC. 


APPLETON, WISCONSIN 
Distributed in Canada by Canadian Liquid Air Co., Lid., Montreal, P.0. 


Circle No. 57 on Reader Service Card. 
INDUSTRY and WELDING Monthly for January, 1956 































REINFORCING FABRIC REINFORCED RESINOID 
>m GRINDING SIDE ABRASIVE CUTTING PARTICLES 
AND FIBERS 


SPIRAL SAFETY 
we 
















GRINDING 
fOGE 










\ 













for production grinding, weld grinding, cleaning-up Structurally different 

















Lightweight, rigid and reinforced resinoid bonded, this new faster cutting 
abrasive wheel, stands up safely to any directional stress. Wheel mass is 
reinforced throughout with thousands of alpha cellulose fibers. Top side has 
extra safety web backing of spiral wound rayon auto tire cord. Grinding side has 
knurled pattern for extra cutting speed and fiber layer for added strength 


SEND FOR BULLETIN ESA-244 


SIMONDS ABRASIVE COMPANY + PHILADELPHIA 37, PA. 


Branch Werehouses: Boston, Detroit, Chicago, Portland, Sen Francisco + Distributors in Principal Cities 
Division of Simonds Saw and Stee! Co., Fitchburg, Mass. » Other Simonds Companies: Simonds Stee! Mills, Lockport, N.Y. 
Heller Too! Company, Newcomerstown, Ohio, Simonds Canada Saw Co., Lid., Montreal, Quebec, 

Lien Grinding Wheels Div., Brockville, Ont. and Simonds Canade Abrasive Co., Lid., Arvida, Quebec 
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Literature Featured In Ads This Month 


(CIRCLE ON ENCLOSED POSTCARD NUMBERS OF LITERATURE YOU WISH TO RECEIVE) 





] Resistance welding electrodes are 
featured in comprehensive 
catalog. TIPALOY, INC. Page 10. 


new 


6 Electro-magnetic drill press and 
distributorship offers are featured 
in complete PORTOMAG, 


INC. Page 13. 


catalog. 


3 Electrode holders and test instal- 

lations are subject of complete 
catalog. ERICO PRODUCTS, INC. Page 
‘5. 


7 Manganese steel welding rod and 
high manganese castings are the 

subject of Bulletin 45] TAYLOR- 

WHARTON DIVISION. Page 16. 


6 Fascinating story on regulators is 

told in 44-page catalog. NA 
TIONAL WELDING EQUIPMENT CO 
Page 17. 


3 How arc welders save money is 

explained in detail in Report No 
5402. HARNISCHFEGER CORP. Page 
19. 


3 Welding of cast iron with brand 
new electrode is explained in de- 


tail in available literature 
WELDING ALLOYS CORP. 
23. 


7 Extra-strong grinding wheels and 

why they are ideal for weld grind- 
ing and finishing is the subject of Bul 
letin ESA-244. SIMONDS ABRASIVE 
CO. Page 25. 


4 Repair of cast iron parts is the 

subject of complete folder. IN- 
TERNATIONAL NICKEL CO., 
Page 35. 


1 Turning rolls and how to use 

them efficiently is the story told 
in Brochure WR-256. ARONSON MA- 
CHINE CO. Page 38. 


EUTECTIC 


Pages 22- 


INC. 


] Grinding wheel formulas and 

how they are computed auto- 
matically is explained in brochure. BAY 
STATE ABRASIVE PRODUCTS CO. 
Pages 46-47. 


A DC Arc Welder and punishing 
durability tests which it with- 
stood is story told in new bulletin. 


VICKERS ELECTRIC DIV. Page 53. 


lists 
information on electrodes, 
holders, seaming welding wheels, dies, 
forgings and castings. P. R. MAL- 
LORY & CO., INC. Page 61 


5 Resistance welding catalog 
latest 


65 Fiame cutting problems and how 
to solve them is explained in 
Bulletin 42-52. OHMSTEDE MACHINE 
WORKS. Page 67 


3 Portable clamps with trigger-re- 

lease are featured in Bulletin 
482-4-6 DETROIT STAMPING CO. 
Page 83. 


4 One-man bending machine and 

how it is used on bar, angle iron 
and pipe is story in 
HOSSFELD MFG. CO 


special bulletin. 
Page 83. 


Pocket reference book recommends 

alloys and fluxes for welding, braz- 
ing and soldering aluminum. ALL- 
STATE WELDING ALLOYS CO., INC. 
Page 86 


2 Oxy-acetylene welding and cut- 
ting equipment are featured in 
DOCKSON CORP. 


complete 
Page 87. 


catalog 


6 Tungsten electrode welding is ex- 
plained in informative folder. 

ELMET DIVISION, NORTH AMERI- 

CAN PHILIPS CO., INC. Page 93. 
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Black & Decker. Bench Grinders 


are POWER-BUILT 












The heart of any bench grinder is its motor—and | 
that’s one of the reasons why B&D Bench Grinders | HAMMERS | 
lead the field! Every B&D Bench Grinder—you | | 
can choose from four models—is powered by a_ | | 
specially designed B&D-built motor... Power- | 
Built from the inside out to deliver the results you | bs | 
want in your shop! Power-Built to last, too—rug- l —_ 
ged, durable construction throughout. Spot B&D | 
Bench Grinders around your shop—it’s an easy, | 
economical, dependable way to speed up produc- ) ST o-. | 
tion. See your distributor for a demonstration or ag) [, 
write: THE BLack & DecKER Mrc. Company, | “> | 
Dept. 7601, Towson 4, Maryland. | SANDERS 
Look in the Yellow Pages under "Tools-Electric” 7 < Ts Pr | 
Yack Decker: | : 
| PORTABLE GRINDERS | 
Portable Electric Tools he ane cum conn dinate 
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2 Tong test ammeter for checking 
AC and DC welding amperages is 

featured in Catalog |!W-400. COLUM- 

BIA ELECTRIC MFG. CO. Page 98. 


5 Four new oxy-acetylene torches 

for welding and cutting are in- 
troduced in brochure. MARQUETTE 
MFG. CO., INC. Page 99. 


1 Spot welding insulation which 

eliminates shorting is introduced 
in booklet which gives application data. 
AMAZA INSULATION CO. Page 102. 


4 “More profit dollars” is title of 
folder which describes shape cut- 
ter and beveler designed for use on 
piping and tubing. H & M PIPE BEV- 
ELING MACHINE CO. Page 104. 


6 Grinders, sanders and polishers 
and how they can be used in the 

weld shop is explained in 4-page bulle- 

tin. NEDCO COMPANY. Page 106. 


1 Carbon welder 
types 


brushes for all 
and makes of welding 


equipment are among carbon products 
featured in catalog. BECKER BROS. 
CARBON CO. Page 107. 


Complete line of welding clamps is 
featured in 32-page catalog. AD- 
JUSTABLE CLAMP CO. Page 108. 


a Fundamentals of flame 

are given in free new 
which describes .manual flame 
guide ARCAIR COMPANY. 
108 


2 Clamps for welding and other 
shop uses are featured in com- 
CINCINNATI TOOL 


cutting 
booklet 
cutting 

Page 


plete catalog 
CO. Page 111 


4 Fluxes for welding, brazing, sil- 
ver and soft soldering are fea- 
tured in catalog. KREMBS & CO. Page 


112 
3 New electrode holder, which 
weighs only 16 ounces, is fea- 


tured in folder. DURO ENGINEERING 


CO. Inside Back Cover. 





HERE'S HOW TO Save WELDING FITTINGS 


Use this new precision “Universal” Flame 
Cutter for re-working, reconditioning and 
salvaging all types of new and used weld- 
ing ells, tees, flanges, reducers, etc. Makes 
extremely clean cuts ...no cleaning or hand 
fitting required. Adjustable degree plate 
permits fitting to be cut at any angle. Has 
unitized control panel and unitized gas con- 
trol valve. 


WHAT IT DOES 


Shortens ells, tees, flanges, reducers, etc. 
Miters welding neck flanges. 

Re-cuts and bevels used ells, tees, swedges, 
returns. 

Reconditions welding neck and slip-on 
flanges. 

Reams extra heavy fittings to standard. 
Cuts small miters . . . 222° or less. 

Cuts holes in blanks for slip-on reducing 
flanges. 

Cuts and bevels short pieces of pipe to 
36” diameter. 

Makes swedges out of welding caps. 
Cuts miter elbows. 


VERNON 


VERNON TOOL CO., LTD. 


i. 


"Universal ’”’ 


FLAME)CUTTER 


NEW 


Write for 
Bulletin FC-2 


1101 MERIDIAN AVENUE e ALHAMBRA, CALIFORNIA 
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The broad variations in joint design, metals and 
methods encountered in low temperature silver braz- 
ing make it impossible to manufactur. 1 single flux 
to act with maximum efficiency on all jobs. A large 
proportion of routine brazing work can be accom- 
plished efficiently with a general purpose flux but in 
an increasing number of instances, manufacturers 
are finding that more rapid, consistent production, 
greater economy and fewer rejects are a matter of 
record by selecting correctly from the APW line. 


Four stondard APW formulae (APW1100, APW- 


EAGLE METALS COMPANY 
SEATTLE, WASH. - PORTLAND, ORE 
SPOKANE, WASH 


EDGCOMB STEEL COMPANY 
PHILADELPHIA, PA. « CHARLOTTE, N 
BALTIMORE, MD. + YORK, PA 
KNOXVILLE, TENN 


MAPES & SPROWL STEEL COMPANY 
UNION, NEW JERSEY 
NEW YORK CITY 
IF EXTRA COPIES ARE DESIRED FOR 
BRAZING PERSONNEL PLEASE SEND 
REQUEST ON COMPANY LETTERHEAD 


NOTTINGHAM STEEL COMPANY 
CLEVELAND, OHIO 


1200, Deoxo and Black Flux) are available to simplify 
selective fluxing for you, to insure complete efficient 
protection in any classification of silver brazing. They 
enable the technician to key the selection of flux to 
the precise requirements of the job in production. 

A “Complete Guide To Selective Fluxing” will be 
sent you upon request. It contains complete, factual 
data that you should know. If you wish, an expert 
Silvaloy Technician will be glad to consult with you, 
at your convenience. Call the Silvaloy Distributor in 


your area or write us directly, * * * * * * 


PACIFIC METALS COMPANY LTD 
SAN FRANCISCO, CALIFORNIA 
SALT LAKE CITY, UTAH 

LOS ANGELES, CALIFORNIA 
SAN DIEGO, CALIFORNIA 


EDGCOMB STEEL OF NEW ENGLAND, INC. 
MILFORD, CONNECTICUT 
NASHUA, NEW HAMPSHIRE 


STEEL SALES CORPORATION 

CHICAGO, ILL. + MINNEAPOLIS, MINN, 
NDIANAPOLIS, IND. + KANSAS 

T MO. + GRAND RAPIDS, MICH 
DETROIT, MICH. + ST. LOUIS, MO 
MILWAUKEE. WIS 


OLIVER H. VAN HORN CO., INC 
NEW ORLEANS, LOUISIANA 
FORT WORTH, TEXAS 
HOUSTON, TEXAS 

BURDETT OXYGEN COMPANY 
CLEVELAND - CINCINNATI 
COLUMBUS + AKRON + DAYTON 
MONTREAL YOUNGSTOWN + MANSFIELD - 


LICENSED CANADIAN MANUFACTURER 
BAKER PLATINUM OF 
TORONTO - 


ANADA, LTD 


FINDLAY 


[HE AMERICAN PLATINUM WORKS ¢ 


231 NEW JERSEY RAILROAD AVENUE - 


NEWARK 5, NEW 


JERSEY 
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on the 
HOTTEST, TOUGHEST 
Cutting Joos... 


\VIIEIOR 
CUTTING TORCHES 


With stainless steel head 
and tube assemblies. 





Time-tested spiral mixers 


NOW all Victor torches and cutting attach- 
ments have rugged, stainless steel head and 
tube assemblies, plus time-tested spiral mix- 
ers to give you cool, safe cutting on your 
toughest, hottest cutting jobs. Stainless steel 
assembly absorbs heat slowly, withstands 
roughest use, is easier to maintain. Famous 
Victor spiral gas mixer prevents flashback 
and back fire, thoroughly mixes gases to make 
your gas dollars go further. Head and tube 
assembly is one unit, and can be replaced 
without buying a complete torch. 





Test the Victor cutting torch on your most 





demanding, severest cutting job. See for your- 
self how cool it stays, how fast it cuts. Your 
Victor dealer will gladly demonstrate it. See 
him today. 











Victor Spiral Mixer and 
Gas Proportioner 





Cutting attachment, and cut-away of a typical Victor 
tip, showing carefully proportioned orifices. For best 
results, always use Victor tips with Victor torches. 


| for welding) VICIOR EQUIPMEN] COMPANY— 


Mfrs. of welding & cutting equipment; hardfacing rods, blasting 
nozzles; cobalt & tungsten castings; straightline and shape 
cutting machines. 
25 844 Folsom St. 3821 Santa Fe Avenue 
San Francisco 7 Los Angeles 58 
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ICE 
a 


4) 


Spring completely enclosed 
q— and insulated. Cannot be 
knocked or shorted out. 








Tip insulators reversi- 
ble for longer service 


life. + 














Slender rod gripping tongs Spring Adjustment Screw for Handle cannot absorb mois- 
to get into tight places. ease of replacement and ad- ture . . . withstands high 
justment to rod size. temperature. 


JUST COMPARE THESE 
OUTSTANDING FEATURES 


Follow that HI-AMP chap as he points out the many im- 
portant advantages in design and construction of this Elec- 
trode Holder — then make your own comparison with any 
other brand — regardless of price — and you'll quickly see 
why so many Welders, all over the country, have switched 
to HI-AMP. Amperage capacities range from 100 to 500. 


We’ve shown you the “inside” of a HI-AMP — now get 
one in your hand and you'll “feel” the vast difference in 
balance and grip of this outstanding Electrode Holder. And 
speaking of price — you'll be surprised. That’s why we say 





Insist on Your Dealer Showing You A 


HI-AMP 


Don’t just take our word for it, ask any Welder 


Sold only through 

















Welding Supply who uses a HI-AMP and he'll verify everything we 
Distributors in the say. Nothing proves the value of any product as 
U. S. and Canada. well as performance. 





WAGNER MANUFACTURING CO, inc. JACKSON, MO. 
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ELO) 


Better Tools 
for Better Welding 


and Cutting 


When you have Rego regulators, torches 
and tips, you get welding and cutting that 
excel in pace of production, in quality of 
welds and cuts, in freedom from the uncer- 
tainties and interruptions that so frequently 
hamper the operator’s efforts. The human 
element, the fatigue factor, are minimized. 
Every operator becomes a better operator. 


These better tools for better performance 
are built to last. Forty years of experience, 
of pioneering, of constant progress in de- 
sign and manufacture stand behind Rego 
products and guarantee your complete sat- 
isfaction. See them at your earliest conven- 
ience, the sooner to start cashing in on in- 
creased production and economy. Try them 


in comparison with any others. é The REGO 


Your nearest NCG dealer or branch office Two - Stage Regulator 
will be glad to arrange a demonstration. Or for stable, unvarying gas pressures 
write today for descriptive literature. 


® Two-stage construction. Balanced design using opposing valve char- 
acteristics maintains preset gas pressures unvaryingly through all stages 
of usable pressure. No more varying flames; no more running back and 
forth to make corrective adjustments. You set it and forget it. 
Cartridge type sintered metal filter serves double purpose: keeps 
out destructive dust and dirt, lasts longer; prevents seat ignition by 
NATIONAL CYLINDER GAS COMPANY radiating recompression heat to valve body. 
840 NORTH MICHIGAN AVENUE, CHICAGO 11, ILLINOIS 
Branches and Dealers from Coast to Coast 
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REGO GX Welding Torch 


for ALL welding... from lightest sheet to heaviest casting 


Superior design ond painstaking 
manufacture account for the superlative 
performance and long life of the Rego 
GX. Precision adjustments, easily made, 
unvaryingly held, provide maximum 
flame efficiency. Free-flow mixer has 
proportioned and machined gos pas- 


sages for perfect mixtures. Unique mixer 


design brings acetylene in through cen- 
ter, snuffs out fire in event of backfire 
or flashback. Mirror-burnished tip pas- 
sages eliminate turbulence. 

Fatigue factor minimized by tremen- 
dous weight-reduction. Handle and 
body made of lightweight yet strong 
aluminum alloy. So light and so per- 


fectly balanced operators everywhere 
prefer the GX torch for this reason alone- 

GX handles lightest sheet up to 
heavy castings. Operates at low pres- 
sures producing soft flames. Cylinder 
residuals reduced to a minimum. With 
KXA Cutting Attachment will cut steel 
up to 8” thick. 


/¥ Leak-proof Joints ... with Hand Tightening 


Neoprene seating rings in the torch head permit 
positive, leak-proof coupling of mixer and handle 
with hand tightening alone. Result is longer torch 








For maximum cutting efficiency 
with ALL fuel gases KX Cutting Torch 


For toughest heavy-duty cutting of 
plate, multiple plote, slabs, sheets, and 
scrap. Ideal for use in shops, industrial 
plants, scrap yards, railroads—wher- 


ever moximum cufting capacity is re- 


Diaphragm type 
high pressure valve 
in forged brass body 
replaces conventional 
packing to prevent 


leaks. 


NCG 44 Bantam® 


Weiding Torch 
for LIGHT welding 


The one light welding torch with all the 
features welders look for. Welds alu- 
minum and alloys, aircraft tubing and 
steel from 28 gauge to ¥%” thick. It's 
light, easy handling, compact—gets into 


quired. Precision valve settings remain 
stable and uniform. Mixer delivers per- 
fectly mixed gases. Perfectly propor- 
tioned and swaged tip passages pro- 
vide non-turbulent preheat flames. Tip- 


Stainless steel tubes 
in triangular construc- 
tion give maximum 
strength and rigidity. 





, 





f 


an absolute minimum of space. Valve 
wheels are right under your thumb for 
quick adjust t. Stoink 
are non-seizing and non-scoring. Nickel 


alloy tubes are silver brazed for added 


steel stems 





life. No metal-to-metal contact. No strain on threads 
Seating rings absorb normal wear and abuse, pre- 
vent scratching or scoring of metal seating surfaces. 


mix type KX Cutting Tips—for cutting 
lightest sheet metal to heaviest sections 
—are available for use with ony fuel 
gos. 


Stainless steel head 
withstands high heat 
without distorting, elim- 
inates gas leaks that 
result from warped 
seating surfaces. 


strength. Uses swaged-style Series 
NCG-71 Tips or screw-in style Series 
NCG-170 Tips. Length, less tip—62”. 


Copyright 1956, Nationa! Cylinder Gos Compeny 





of the WELDING INDUSTRY — 


Grinding Wheel Institute 
Re-Elects O. S. Bruckner 


O. S. Bruckner, president of Bay 
State Abrasive Products Co., West- 
boro, Mass., was re-elected Chair- 
man, Board of Directors, of the 
Grinding Wheel Institute at that 


group’s annual winter meeting held 
recently in Buffalo, N. Y. 

E. Halsey Brister, a director of 
the Westboro, Mass., plant was ap- 
pointed Chairman of the Safety 
Committee. 

Grinding Wheel Institute is com- 
posed of representatives from 34 
grinding wheels manufacturers lo- 
cated throughout the United 
States. 


Milne Succeeds Bode 
at National Carbide 

George R. Milne, vice president- 
operating, has been appointed 
president of the National Carbide 


Co., a division of Air Reduction 
Co., Inc., to succeed J. Carl Bode, 
who died recently. 

Mr. Milne, with 
since 1934, held 


the 
various 


company 
posts at 


MILNE BODE 


the National Carbide acetylene 
generating and calcium carbide 
plant in Louisville, Ky. He was 
named works manager there in 
1946 and operating manager in 
1948. In 1949 he was appointed 
vice president-operating. 

Past president of the Interna- 
tional Acetylene Association, Mr. 
30de joined National Carbide in 
1928 and held various posts at the 
Keokuk, Iowa, and_ Louisville 
plants. He was appointed assis- 
tant operating manager in 1946, 
operating manager in 1947 and 
president in 1948. 

More 


News on Page 36 
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See the heavy cast iron arm over the top of that whirling cylinder? When 
it and its support cracked, 1500 Ibs. of semi-solid casting tore loose. 


Cast iron arm snaps at 1200 RPM 
..eNi-Rod “55” Repairs it in Jigtime 


This centrifugal casting machine went on 
a fling 344 years ago. One of its rocker 
arms cracked, snapped and flung the hot 
whirling mold galley west. 

The job to be done was ticketed “RUSH 

U.S. Navy.” It looked as though a 6- 
week delay was in the cards... to say 
nothing of $500 for new parts. 


later, the casting machine is still on the job. 

This repair is typical of difficult cast 
iron welding jobs done every day with 
Ni-Rod “55” and its companion electrode, 
Ni-Rod*. To get a better idea of the re- 
pairs you can make with these electrodes, 
write for our folder, “Repair Cast Iron 
Parts Quickly and Easily.” 


But a weldor at the plant knew what 
Ni-Rod “55”* electrodes could do and how 
to use them. He pre-heated the break to 
about 250°F. In welding, he used 5/32” 
electrodes at recommended amperages. 
The entire job took only 20 pounds of 
Ni-Rod “55” electrodes. 
later the rocker arm 
And today, 344 


The International Nickel Company, Inc. 


67 Wall Street MN New York 5, N. Y. 


Two days was 


ready for service. years 
*Registered trademark 


€@ Chalk marks show where 
one break came. Chalk, be- 
cause without it you could 
hardly see the weld repair. 


This weld was made 34=—> & 
years ago with Ni-Rod “55” 
electrodes. Read how the 
weldor made $500 worth of 
repairs and saved six weeks 
down time, too. 
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NEWS of the Industry 


from page 34 





Industry Mourns Passing 
of J. P. Wasserman 


A pioneer in low temperature 
welding and welding alloys, Jean 
Pierre Wasserman died recently in 
Basle, Switzerland. He was 82. 
Mr. Wasserman began his research 
in 1904 and then founded the So- 
ciete des Soudres Castolin in Lau- 
sanne, Switzerland, to manufacture 
a line of welding alloys, which is 
now international in scope. 

Mr. Wasserman visited this 
country in 1953 and was honored 
at the National Metals Show in 
Cleveland, Ohio, on the occasion 
of his eightieth birthday. 

Survivors are his widow, Emme- 
line, and his son, Rene D. Wasser- 
man, president of Eutectic Welding 
Alloys Corp., Flushing, New York. 


Amsco Appoints Five 

New Distributors 

Five new distributors have re- 
cently been named by the Ameri- 
can Manganese Steel Division of 
the American Brake Show Co. to 
handle sales of hardfacing alloys, 
manganese repointers and various 
welding machines. 


New distributors are Interstate 
Welding Sales, Marinette, Wisc., 
Red Ball Supply, Inc., Oklahoma 
City, Okla.; Spencer’s Industrial 
Sales & Service, Fallon, Nev.; Su- 
perior Oxygen Co., Houston, Texas, 
and a branch of Williams & Com- 
pany, Louisville, Ky. 


Progressive Welder Offers 
Machinery Lease Plan 

Progressive Welder Sales Co., 
Detroit, Mich., manufacturer of 
standard and special resistance 
welding equipment, has completed 
arrangements for offering their 
complete line of equipment on a 
lease basis. According to J. F. 
McRoberts, vice president and 
general manager, the new plant 
will make it possible for manufac- 
turers to obtain immediate posses- 
sion and use of resistance welding 
equipment without impairing vital 
working capital. 

Complete information can be had 
by writing the company at 3070 
East Outer Drive, Detroit 34, Mich., 
or by circling No. 201 on the 
Reader Service Card. 


More News on Page 104 


Officers and directors were among those present at a recent meeting of the New 
England Welding Distributors Association, which celebrated its second anniver 


sary last month. 


Present were Joseph E. Martin, president; 
president; William M. Foberg, secretary and R. C. Anderson, treasurer. 


S. A. Zane, vice 
Directors 


in attendance were Al Thomas, Henry Haywood, Roy Silver and B. Sharples. 








. sole producer of VIN TTT NE Be 


11% - 13% % MANGANESE - NICKEL STEEL 


WELDING PRODUCTS 


1916-1956 ... It’s a long time, no matter 
how you look at it. 


The dimensions of our success are expressed 
in the dollars and time we have saved our 
customers—especially since the advent, in 1928, 
of our principal product, MANGANAL 
11%-13%%% Manganese-Nickel Steel. 


Our fifth decade finds us looking forward, 
not back; and we continue to offer you quality 
products and service based upon intelligent and 
experienced understanding of your needs. 


STULZ - SICKLES COMPANY 


92 N.J. Railroad Ave., Newark 5, N. J. 
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ARONSON TURNING ROLLS 


J Ad with these PLUS FEATURES 
a= cost no more than ordinary rolls! 


Today there is need of Turning 

Rolls that will give everlasting 

continuous service to meet the 

needs of high production and 

precision welding techniques — | 
ARONSON fills that need. Overload Disc Tie-Rod 


@ The OVERLOAD DISCS of 
. Rubber Overload Disc steel provide maximum trac- 
teel Rim ° 
tion and prevent ever crush- 
5 ing or wearing out tires. 
Hy The ANTI-FRICTION BEAR- 
INGS can carry four times 
the rated load. 


TIE-ROD AXLE design forms 
an effective axle as large 
in diameter as the O. D. of 
the steel tire rim. 


PRECISION STEEL WAYS 
guarantee perfect alignment 
of all wheels to hold work 
exactly true. 


Until ARONSON there has not been a thorough 
study of the requirements and a sound way 
found to correct certain weaknesses in ordinary 
turning rolls. You will recognize the problems 
pointed out and will appreciate the Aronson 
solution in our new brochure WR-256. 


j New Engineering Brochure now available on request. 


OnSOnM MACHINE COMPANY 
ARCADE, NEW YORK 
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Another in a series of 
statements on the im- 


portance of welding in 
our national economy. 


What Our Readers 
Think of the FUTURE 
FOR WELDING... 


HE prospect in the future for re- 

duction of welding costs and im- 
provement in quality appears to be 
bright and most encouraging at the 
present time. Those of us who have 
been in the welding industry for a 
time are amazed at the re- 
markable new developments in the 
field of new welding processes and 
the application of automatic weld- 
ing for lower costs. 

Our experience in metal arc 
welding goes back to 1916. Since 
that time, we have adopted virtu- 
ally every welding process that has 
been developed to date. 

The problem related to welding, 
as we see it, in a large industrial 
plant, is the proper selection of the 
welding processes with regards to 
material and welding cost. 

The bulk of welding done in this 
country is still performed in many 
of the smaller shops where one to 
10 welding operators are employed 
and where the latest welding en- 
gineering knowledge is not readily 
available. It is in these plants 
where some of the new develop- 
ments in special electrodes, like the 
iron powder type, will find in- 
usage. It is also these 


iong 


creased 


JOHN J. CHYLE 
Director of Welding Research 
A. ©. Smith Corporation 


plants that will soon adopt some 
of the lower cost automatic weld- 
ing equipment which is being de- 
veloped at the present time. 
Because of the availability of 
many welding processes that are 
manual, semi-automatic and auto- 
matic, a wise decision has to be 
made in order to obtain greatest 
economies in production welding. 
There is a greater stress placed 
today on the cost of materials and 
labor. A factor in the solution to 
the problem of cost is the selec- 
tion of the most economical process. 
Another factor which we feel 
has been overlooked in the past 
and which will receive greater at- 
tention in the future will be eco- 
nomical welding design. We have 
not reached the zenith in the most 
economical design in many of our 
(Continued on Page 83) 
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DESIGN 


T is no great secret 

of arc welded steel construction 
offers a high degree of flexibility 
together with moderate cost. What 
designers may not recognize are 
the varied ways in which it is be- 
ing put to advantageous use. 


Three Profitable Examples 


Following are three examples of 
special machinery, widely differ- 
ent in size, type and purpose. All 
have made profitable use of arc 
welding in their design and con- 
struction. 

The first is a special type of 
grinder for high-precision finishing 
of leading and trailing edges of jet 
turbine buckets. The second is a 
22%-ton crankshaft mill for cen- 





by ALEXANDER W. TODD, 
Van Norman Co., Springfield, Mass. 
and LLOYD W. POTE, 
CPC Engrg. Corp., Everett, Mass. 


that use 


FOR ARC WELDING 


tering and notch milling of auto- 
motive crank_hafts at eight times 
the previous output rate and fully 
automatic in functioning. 

The third is a novel type of four- 
in-one machine for turning, mill- 
ing, and drilling. It first appeared 
to have interesting possibilities for 
us2 in both industrial and hobby- 
shop fields but was rejected as 
impractical due to high cost of 
manufacture. How a revised de- 
sign in arc welded steel filled the 
bill is described briefly. 

The three discussions have been 
excerpted from prize-winning 
technical papers submitted in the 
Mechanical Design Competition 
sponsored by The James F. Lin- 
coln Arc Welding Foundation, 
Cleveland, Ohio. 


FLEXIBILITY, ECONOMY 
IN DESIGN OF GRINDER 


low alert designing has made 
full use of the inherent flexibility 
and economy of arc welded steel 
construction is demonstrated by 
features of a special type of grind- 
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ing machine for precision finishing 
of aircraft jet turbine buckets. 
Welded members include a heavy 
steel base, wheel guard assemblies, 
light sheet metal tank covers, elec- 
trical conduit boxes, belt guards 
and enclosures. 


Spectacular Base Weldment 

Of the various weldments enter- 
ing into the design, the base is per- 
haps the most spectacular. It is 
107 inches long, 64 inches wide and 
has a maximum depth of 30 inches. 
Weight is 6000 lb. Sidewalls, par- 
titions and bottom are of % inch 
plate, the deck of 5 inch and pads 
of 2% inch thickness. Standard 
practice of the fabricator is to cold 
shear plates up to % inch and 
torch cut heavier sections by pan- 
tagraph machine, using templates 
prepared for both flame burning 
and bending operations. 

Side plates are formed on two 
corners to a 3 inch radius and on 
the other two corners to 1% inch 


radius. The deck is bent 2° to form 
a slope for coolant drainage. The 
24% inch top pads are machined to 
conform to the slope of the deck 
and foot pads are drilled and 
tapped for jack-screws and ma- 
chine bolts. 

Preliminary assembly was by 
tack welding after first positioning 
the bottom plate and trough. As 
the various components were set in 
place, a continuing inspection was 
instituted by the engineering de- 
partment and when all members 
were positioned, a final dimension- 
al check was run. 


Double-Vee Welded Joints 

All welded joints which do not 
show on the sidewalls are of dou- 
ble-vee design and were welded 
first from one side, back chipped 
and then welded on the reverse 
side, using E-6010 or E-6011 elec- 
trodes. Continuous 5/16 inch fil- 
lets were used on the outside, with 
intermittent 2 inch long fillets on 


All-welded grinding machine base is assembled from sheared or flame-cut sections, 
tack welded and placed in positioner for finish welding. Main joints are double- 
vee type. 
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4 inch centers internally. 

After securing the entire unit in 
a positioner, the butt joints on the 
sidewalls were welded first, start- 
ing at the end of each joint and 
back-stepping toward the center. 
Working from the reverse side, the 
joints were cut back with an arc 
torch or pneumatic chipping gun 
and then filled flush with weld 
metal. 


Control of Distortion 

Distortion was controlled in gen- 
eral by a predetermined welding 
sequence. Corner welds were made 
first, with work progressing to- 
ward the center, back-stepping in 
increments of 9-12 inches. Two 
operators worked in tandem on 
each unit and varied their posi- 
tion of welding frequently to avoid 
excessive build-up in any location 
and thus balance shrinkage tend- 
encies. The completed base was 
stress relieved by heating in a 
carbottom furnace to 1250° F., 
holding for 2 hours and cooling 
slowly to room temperature. Final 
finishing included a grit blasting, 
snagging to remove burrs and any 





by N. P. DARASH, 
Warner & Swasey Company 
Cleveland, Ohio 


Machine tool designers, con- 
stantly striving to meet industry’s 
demands for equipment which will 
occupy less floor space, save on 
manufacturing costs and embody 
a considerable degree of versatil- 
ity, often find their promising ideas 





other surface irregularities,: grind- 
ing butt and corner weld seams 
for appearance and finally 
coating with zinc chromate primer. 
Advantages of a weldment over 
a casting in this instance include 
an appreciable cost reduction by 
virtue of eliminating the expense 
of patterns and coreboxes, of par- 
ticular importance since only four 
of the machines have been built 
thus far. Beyond that, the welded 
design is lighter, needs less finish 
machining and can be finished 
overall with much less labor than 
that usually involved in handling 
equivalent types of cast bases, also, 
the machine can be readily adapted 
to any subsequent design changes 
which might be dictated by revised 
production requirements. 


sake, 


12% Cost Reduction 

As furnished by a commercial 
weldery, the cost of the base fig- 
ures to roughly $1400, at competi- 
tive prices, thus contributing sub- 
stantially to the 12% reduction in 
overall cost of the machine which 
was realized from welded design. 


FOUR-IN-ONE MACHINE 
REDESIGNED FOR WELDING 


foundering on the rocks of doubt- 
ful economy or just plain imprac- 
ticality. Rescue can sometimes be 
effected through a change in con- 
struction materials or techniques. 

A case in point is the novel com- 
bination of lathe, horizontal mill- 
ing, vertical milling and drilling 
machine. 

Several years 


ago, preliminary 
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ketches were submitted for 


t Le | 


pattern cost estimates. They prov- 
ed so high that the proposal for 
building a pilot model was re- 
ected by management. Designers 


harpened their pencils and went 
on a revision to arc welded 
construction. 


to work 


1 
tee] 


Reduce Wall Thickness 


First, the wall thickness of all 
units was reduced by one-third 
from that required for cast iron, 


making a major saving in 
Originally, the spindle was 
as a machined steel forg- 
ng, a rather costly item because 
f the incidental die expense. A 
change was made to an assembly 
of welded steel bar sections to cor- 
ect this shortcoming. 
Construction of the head was 
iltered to incorporate a complete 


plannea 


housing of % inch plate with a 
ring binder seat welded to the base. 
Bosses for ball bearing seats and 


upporting ribs also are to be 
welded where required and sec- 
tions flame cut out of the housing 
for assembly purposes. Head sup- 
is now also designed for weld- 


pe rt 


ing, with the load bearing side- 
walls of % inch plate having 3/16 
inch support walls and with the 


bearing seat for the head and ring 
welded at the top, both of 
G-1035 steel plate for a good bear- 
ing surface. 


hinge? 


Design Details 

Bed comprises a main body of 
445 inch OD tubin having 3/16 inch 
wall. Supporting side and bottom 
walls are all welded integrally 
with the siderails which are 1% 


x 1% inch and 1% x 1% inch ma- 
chined bar sections, respectively, 
both 5 feet long and wider on the 
outer bearing surface than on the 
inner face. Base of the machine 
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is of % x 1% inch angle sections, 
covered by 16-gage sheet. 

The foot-end leg, to the extreme 
right, is a 4 inch OD tubing with 
¥g inch wall, incorporating a weld- 
ed flange at the bed contact sur- 
face and a welded-in plug for an 
adjusting screw at the floor line. 
Adjusting screws in the machine 
base at the floor line, in conjunc- 
tion with the foot-end leg, give a 
three-point floor contact. 


Only by a change from original cast 

des'gn to arc welded steel could this 

unusual multi-purpose machine be 
made practical. 


Detailed estimates on costs of the 
four basic weldments—head, head 
support, bed and base — indicated 
a total of $340 for welding, plus an 
additional $50 for annealing. This 
proved to be only about one-fourth 
of the cost of patterns for making 
the same components as castings. 
Beyond this appreciable saving in 
construction cost was an accom- 
panying major reduction in weight. 


Turn Page For Another “Design 
For Arc Welding” Case History 


for January, 1956 43 








by ROSS CARLSON, 
Sundstrand Machine Tool Co., 
Rockford, Illinois 


Insistence of the automotive in- 
dustry upon high-speed, low-cost 
and “automatic” machining se- 
quences has tested the ingenuity of 
machine tool builders in designing 
special-purpose equipment in 
which the cost of complex pattern 
and core equipment occasioned by 
cast iron components cannot be 
readily amortized. Welded steel 
construction is the answer — and 
in many instances the only one. 

A huge transfer-type crankshaft 


Thick welded steel plate and reinforcing 

ribs ‘‘beef-up’’ base, columns and top 

bridge of 43,000 Ib. four-station auto- 

matic crankshaft centering and notch 
milling machine. 


BIG CRANKSHAFT MILL 
HAS WELDED “BACKBONE” 


centering and notch milling ma- 
chine was recently built for one of 
the leading automakers to specifi- 
cations which called for an eight- 
fold increase in output over former 
equipment, or a production rate of 
96 per hour. The “backbone” of 
this unusual design — machine 
base, centering base, columns and 
top bridge — heavy welded steel 
plate, practically the only prac- 
tical and economical type of con- 
struction possible. 

In laying out the basic weld- 
ments of the machine, weight was 
not considered too vital a factor, 
since engine manufacturers prefer 
a heavy unit which will not be sub- 
ject to vibration at the high speeds 
and feeds involved. The 25 inch 
square columns, for example, have 
walls of 1% inch plate, reinforced 
by welding on 1 inch thick ribs. 
They are 116 inches high and must 
have maximum stiffness. The ma- 
chine base has 1 inch walls and 
34 inch welded ribs, while the cross 
members through the base are 
heavy T-sections, permitting chips 
to drop between them. 


Reduction in Floor Space 

In assessing the economics of the 
new equipment, it is reasoned that 
it replaces the equivalent of eight 


milling and eight centering ma- 
chines of the old style, in view of 
the eightfold increase in produc- 
tion. In addition, of course, a sub- 
stantial saving is represented in 
operator requirements, to say 
nothing of the very large reduc- 
tion in floor space which the com- 
bination unit makes possible. 


















Gasweld R-90 Series Gasweld Model WG-25 


2-stage performance, single stage cost! “O” ring assembly for fastest switch 
Maintains stable gas pressure from full from welding to cutting. Hand tighten- 
to empty cylinder without resetting. ing gives gas-tight seal. Precision, 


New “capsule” control unit permits fast | bump-proof needle valve flame adjust- 
“on-cylinder” repairs. ment. Anti-flashback mixing chamber. 





‘““Made for each other.”’ when you combine 
the advantages of Gasweld torches and regulators—you've reached the 
limit. Beautifully precision made, yet job-tough and long wearing, a 
Gasweld team is a welding wonder! See the complete line at your 
dealer’s — or write for catalogs and prices. 


LIQUID also produces Oxygen, Acetylene and other commercial gases including CO? 
in all its forms—Gas, Liquid and Solid (dry ice) for industrial use. 


p THE CARBONIC CORPORA 
PT icpusics LIQUI Industrial Gas Division a 


3100 South Kedzie Ave., Chicago 23, Illinois 


West of the Rockies: STUART OXYGEN CO., Los Angeles @ In Canada: IMPERIAL OXYGEN LTD., Montreal 
Circle No. 50 on Reader Service Card. 
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NEW ELECTRONIC PROCESS 


Bay State Grinding Wheel Formulas are 
now computed AUTOMATICALLY! 





ELECTRONIC FORMULATION 


means this for you: 


*& GREATER ACCURACY 

IN ENGINEERING. 

The ELECTRONIC FORMULATION 
system precisely spaces every interval 
between grade and structure changes 
equally along a perfect progression. This 
gives the Bay State abrasive engineer 
the industry’s most accurate measuring 
device for recommending wheel specifi- 
cations that will fit your job best. 


% GREATER ACCURACY 

IN MANUFACTURING 

Electronic precision replaces the possi- 
bilities of human error in figuring for- 
mulas which control the manufacture of 
every Bay State wheel. This precision 
makes sure you get the special grinding 
qualities determined best for your job. 


BAY STATE ABRASIVE PRODUCTS CO., 
Westboro, Mass., U.S.A. 

Branch Offices and Warehouses — 

Bristol, Conn.; Chicago, Ill.; 

Cleveland, Ohio; Detroit, Mich.; Pittsburgh, Pa. 


Distributors — All principal cities 
In Canada: 


* GREATER ACCURACY 
IN DUPLICATION. 
Formulas for every Bay State grinding 
wheel are preserved on punched cards 
for electronic computers. This insures 
absolute accuracy in duplicating wheel 
formulation, with FASTER ORDER 
PROCESSING. 

xr @& = 


Truly “Wheels of Progress” in action, 
the ELECTRONIC FORMULATION 
system is an exclusive BAY STATE 
development. Its many advantages are 
yours when you call your BAY STATE 
DISTRIBUTOR, or factory vepresenta- 
tive, for complete “on-the-job” engineer- 
ing service. 


Bay State Abrasive Products Co.(Canada) Ltd., Brantford, Ont. 
‘ Manufacturers of al lypes of Quality brasive Products 
Circle No. 18 on Reader Service Card. 
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Ultrasonic weld testing equipment is used for on-the-spot inspection of welded 
joints in all-welded steel framework 


Ultrasonic equipment detects a flaw in tension butt weld between top holding 

plate and main column. Top drawing shows transmitting probe sending sound 

waves into weld. Waves are reflected from under surface of plate into weld 

metal. Waves spread out in a conical “beam” with a radiation of 16° and 

saturates weld with sonic waves. Bottom drawing illustrates action of both trans- 
mitting and receiving probes. 


Ultrasonic Equipment 


Used To Inspect All-Welded 
15-Story Hospital Addition 


LTRASONIC testing of the field 


This method of non-destructive 


welded structural steel frame- testing was selected because qual- 


work of a 15-story addition to the 
Toronto General Hospital is be- 
lieved to be the first application 
of its kind in Canadian history. 


ity of butt welds between beams 
and columns in this completely 
shop and field welded structure 
was of primary concern. 
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Months of experiment preceded 
use of the ultrasonic method. X- 
ray inspection was ruled out be- 
cause of the thickness of metal to 
be examined and the necessity for 
field testing. Much time was also 
spent in experimentation with ra- 
lioactive sources, such as cobalt 
60 and iridium 192. 

Techniques were evolved by 
Canadian Inspection & Testing Co., 
Ltd., a division of Warnock Hersey 
Co., Ltd., in collaboration with the 
consulting engineers, Wallace Car- 
ruthers & Associates, Ltd.; the ar- 


chitects, Mathers & Haldenby; and 
the Dominion Bridge Co., whose 
Ontario Division fabricated and 
erected steelwork. 

A prototype of a fixed end con- 
nection was fabricated in Domin- 
ion Bridge’s Toronto, Ontario, shop. 
Actually, three welds were pre- 
pared: one with considerable por- 
osity, another with slag inclusions 
and a third with various cracks. 
These were x-rayed and their 
faults noted. They were then test- 
ed by an ultrasonic unit which de- 

(Continued on Page 67) 
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Projection welding 
is used by Ford 
Motor Company to 
increase production 
of clutch pedal as- 
semblies. Opera- 
tion is performed 
on press-type com- 
bination projection 
and spot welder, 
but requires use of 
special fixtures. 


Projection Welding in the Clutch 


tion as does the projection welding 


by CHARLES BERKA, 
Associate Editor 


O produce clutch pedal assem- 

blies in greater quantities and 
at more reasonable costs, the Weld- 
ing Development Section of the 
Ford Motor Company developed a 
resistance welded assembly in 
which the clutch pedal lever is 
projection welded to the clutch 
pedal and a pedal pad is hot riveted 
to the pedal. 

The hot riveting operation per- 
formed on aé resistance welder 
lends itself to high volume produc- 


operation. Both are performed on 
standard resistance welding equip- 
ment, but require special fixtures 
While cost of fixturing is depend- 
ent on hourly production require- 
ments, even the simplest of fix- 
tures allows production schedules 
of 300 pieces per operation per 
man hour. This is considerably 
greater than the previous produc- 
tion attained and can be further 
increased with more elaborate fix- 
tures. 
Strong, Clean Weldment 

The resulting fabrication pre- 
sents a clean appearance, is free 
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High strength, clean appearance and elimination of spatter are some of the 


advantages of use of projection welding. 


Strength of joints depends chiefly on 


size and shape of projections which can be checked visually and with gauges. 


from spatter and has high strength. 
The strength of joints made by 
each operation is dependent chiefly 
on the formation of the projections 
which can be checked both visually 
and with proper gauges. 

Assemblies had been previously 
made by manual arc welding. The 
lever was joined to the pedal on 
a fixture conveyor as it moved 
through a welding booth. This sub- 
assembly was then relocated on 
another similar conveyor and the 
pedal pad welded to the pedal by 
a second operator. 

This method of fabrication re- 
sulted in higher costs and a greater 
dependence on manual skill. 

The lever is projection welded 
to the pedal with two projections 
embossed in the lever. Welds are 
made using 1700 lbs. electrode 
force, 60 cycles weld time and 
20,000 amps secondary current. 
Projection Sizes Vary 


Because of space limitations, 


projection size varies from that of 
American Welding Society stand- 
ards. As the strength requirement 
of the fabrication is less than the 
metal thickness would indicate, a 
projection size of .240 inch diam- 
eter and .070 inch high was found 
to be satisfactory. As strength of 
projection welds depends on qual- 
ity of projection, strict quality con- 
trol insured that projection size i; 
held at .235-.250 inch diameter and 
hot riveted to a redesigned pedal 
.068-.075 inch height. 
Redesign Pedal 

A modified clutch pedal pad is 
hot riveted to a redesigned pedal 
with the following machine sched- 
ule: initial electrode force, 540 
lbs.; upset electrode force, 2970 
lbs.; duration of initial force, 28 
cycles; total heat time, 50 cycles 
and hold time, 40 cycles. Second- 
ary amperes are 12,200. 

The pedal was redesigned to al- 
low for a .44 inch high, 5/16 inch 
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Hot riveting operation on clutch pedal assembly is done in resistance welding 
machine. Process also is ideal for high volume production. 


square section to form a rivet head 
3/32-inch thick and approximately 
.56-inch in diameter. As the loca- 
tion of the pad to the pedal is de- 
pendent on operations which form 
the hole in the pad and the stud 
section on the pedal, they are care- 
fully processed to insure assembly 
location. 

The use of an %-inch emboss- 
ment on the pad brings the rivet 
head below the face of the pad and 
realizes a savings of %-inch pedal 
material. Therefore, this hot rivet- 
ing operation requires only .32- 
inch extra length over the present 
design. The embossing operation 
greatly strengthens this pad over 
the former lanced design. 

Tests indicate that the pad will 
bend before the rivet head will de- 
form enough to loosen. 


Heat Distribution Problem 


Due to the irregular contour and 
shape of the sides and edges of the 
pedal, it was impossible to obtain 


the proper heat distribution neces- 
sary to projection weld the pad to 
the pedal with the projections in 
the pad. 

The machine used for develop- 
ment of both operations is a press- 
type combination spot and projec- 
tion welder. Controls for the ma- 
chine are of the synchronous type 
equipped with phase shift current 
control. Electrode force is applied 
through a low inertia type head 
equipped with two bellows which 
allows for a dual pressure arrange- 
ment. This was used for the hot 
riveting operation with satisfactory 
results. 


Specially Machined Electrodes 

For projection welding, the up- 
per and lower electrodes were flat 
blocks machined from R.W.M.A. 
Class III material. The parts were 
located in proper relationship by 
small insulated locating fixtures. 

Two projections were embossed 
in the lever one at a time using a 
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eel A OVER 


a ad 1,000,000 


Vickers 
Lontrolare 


CYCLE 
HIGH-SPEED 
REPETITIVE 

ARC TACK 

TEST 
EQUIVALENT 
TO MORE THAN 
TWO YEARS OF 
CONTINUOUS 
USE 


A 200-ampere CONTROLARC was subjected to a 

, gruelling durability test. Every nine seconds the 

For complete in- welder was charged with a six-second load of 250 

formation about amperes (50 amperes above rated capacity) at 27.5 

this rugged, de- volts. After 198,900 “makes” and breaks” the load 

endabie welder was boosted to 300 amperes at 27 volts. When the 

iat ‘ test was concluded the coNTROLARC had survived 

write today for 1,004,522 of these charges, with no apparent effect 
new bulletin. on any part. 


Some Territories Open for Qualified Dealers. 
Write for Details. 


VICKERS ELECTRIC DIVISION 


Wickens $ tne. a unit of Sperry Rand Corporation 
1855 LOCUST STREET « SAINT LOUIS 3, MISSOURI 


Circle No. 84 on Reader Service Card. 
INDUSTRY and WELDING Monthly for January, 1956 53 





} 
| 


4 


; 


Keep 
your production 
rolling 





Reduce your downtime, 
cuf your costs 


... with AMPCO-WELD* resistance-welding products 


You receive extra bonuses with AMPCO- 
WELD that keep your production rolling 
Extra bonuses such as consistently high elec- 
trical conductivity combined with strength and 
toughness beyond the limits usually available 
These are important characteristics which re- 
duce sti king to the work, increase resistance to 
mushrooming and wear at high cemperatures 


AMPCO-WELD seam welding wheels - 
shelf’’ shipment of rough forgings or 
blanks. Rapid delivery of wheels 


your specifications 


AMPCO-WELD spot-welding tips — 


off-the- 
finished 
machined to 


available in 


AMPCO METAL, 


Sole Producer of 


Dept. IW-1 
Genuine Ampco Metal 


West Coast Plant 


all standard-straight and cold-bent types for im- 
mediate delivery. 

AMPCO-WELD bar and rod—shipment of round, 
hex, square, or rectangular bars of standard sizes 
without delay. 

AMPCO-WELD holders — delivery from “stock of 
straight, offset, or universal ejector types. Offset 


and universal holders have interchangeable sock- 
ets for No. 1 and 2 tapers 


Don't put up with downtime order 
AMPCO-WELD products today. They always 
m exceed RWMA specifications. Con- 
local AMPCO-WELD Distributor 


rite us for latest literature 


INC. 


Milwaukee 46, Wisconsin 
BURBANK, CALIFORNIA 


eet or 


RW-17A 


*Reg. U. S. Pat. Off 


Circle No. 8 on Reader Service Card. 
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minimum 


production is 300 units per man hour” 
































mall hydraulic press. Initial work 
was done with a projection size of 
310-inch diameter and .073-inch 
high. Successful welds were made 
with projections using the 
following weld schedule: electrode 
force, 3500 lbs.; weld time 58 cycles 
and secondary amperes, 32,600. 
Weld samples pulled in the tensile 
machine produced __ tensile-shear 
trengths of 21,000 lbs. for the two 
projections. 
Another series of welds was 
made with the projection size pre- 
mentioned (.240-inch dia- 
and .070-inch high). These 
d strengths averaging 12,609 
per pair of projections 
when tested in tensile-shear. 


these 


meter 
showe 


pound 


Relatively High Projections 

The height used in both sizes of 
projections was relatively high for 
their diameter when compared to 
tandards of the American Welding 
Society. Examination of the cross- 
sections of both sizes of projections 
lid not show any evidence of 
shearing of the metal. 

The upper electrode had a flat 
face one-inch in diameter and was 
machined from R.W.M.A. Class; ITI 
material. Lower electrode was a 
flat copper die which clamped on 


opposite sides of the pedal 3/32 
inch from the shoulder or bottom 
of the stud. 


Investigate All Possibilities 

The possibility of projection 
welding the pad to the lever was 
also investigated. Two projections 
were made in the pad measuring 
215-inch in diameter and .050-inch 
high. Using stock cut from pedal 
blanks to simulate the pedal, satis- 


ever, results on actual pedals were 
unsatisfactory. 


Unique Hot Riveting Operation 

The hot riveting operation is 
unique in that the riveted assembly 
is supported only on two sides and, 
therefore, the load when applied to 
the other two sides must be taken 
entirely by the rivet head. As the 
load requirements for the pad were 
not known, a rivet head size of 
3/32-inch thick was arbitrarily s2- 
lected as being adequate. Stud sec- 
tion length of .44-inch was then 
developed. 

The hot riveting operation was 
made by using dual pressure, stud 
section being heated under low 
pressure and the upset with a pre3- 
sure high enough to set the rivet 
head against the pad. Advantages 
of this system included lower KVA 
demand, more uniform heating of 
the stud section along its length 
and longer life of the electrode 
used against the stud section. 


Obtain Good Metal Fusion 
Joining the lever to the pedal is 
a good application of projection 
welding, except for space limita- 
tions of the area available for em- 
bossing the projections. Fortun- 
ately, service requirements of this 
assembly allowed the use of small- 
er projection than standard size 
which provide more than adequate 
strength. By maintaining the pro- 
jection height necessary for the 
5/16-inch thickness of parts in- 
volved, good metal fusion is ob- 
tained with projection diameters 
smaller than standard. In the duc- 
tile hot rolled steel, these projec- 


factory welds were made with a_ tions are easily made without any 
non-critical weld schedule. How- internal shearing of the metal. 
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A. O. Smith SW-35 (AWS E-6020) 
electrodes contribute to bonus 
strength of frame and gear 


box. They produce 45° fillets 
without undercut . . . are ideal 
for downhand welding. 


Circle No. 72 on Reader Service Card. 


A. O. Smith SW-17 (AWS E-6012 
electrodes are used to complete 
the mighty D9's frame. They 
possess much greater built-in 
toughness than other electrodes 
in their class. 


Critical parts of the D9’s steering 
clutch case are welded with A. 
O. Smith SW-15 (AWS E-6012) 
electrodes. High-heat and high- 
speed efficiency of these elec- 
trodes pays off in better welds. 
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Electrodes help build 


worlds biggest 
crawler tractor 


CATERPILLAR D9 TRACTOR Built for brutal service 


. this the mightiest of all crawler tractors delivers 230 turbo-charged 
horsepower at the drawbar. 









Reliable performance on the world’s 
toughest projects results from Cater- 
pillar’s engineering and manufactur- 
ing skill . . . unfailing insistence on 
quality. For years, the company has 
been among the largest users of A. O. 
Smith electrodes. 

We supply three kinds of welding 
electrodes for use in the manufac- 
ture of the world’s biggest crawler 
tractor — the D9. Favorites of the 
welders who work on the D9 line, all 

\ three were selected after they had 
.«\ proved their ability to produce Cat- 
erpillar-quality welds all the time. 
Investigate A. O. Smith electrodes. 
See the representative who calls on 
you... or write A. O. Smith Cor- 
poration, Welding Products Divi- 
sion, Milwaukee 1, Wisconsin. 
The man 


} 
Through research 3@@) ...a better way 
a0 A 0. Smith 
Erv Steidl is the representative who helped 


- 


A. O. Smith 








Caterpillar select the right A. O. Smith ae? a Me ee 
electrodes for use on the D9. No ust a 
ecliems <x bidt's satel Glen anel WELDING PRODUCTS DIVISION 
tant the man from A. O. Smith will be Milwaukee 1, Wisconsin 
glad to help you with your welding problems. International Division: Milwaukee 1, Wisconsin 
Circle No. 72 on Reader Service Card. 
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WIRE FEED MOTOR 











ELECTRODE 


WORK 

















WELDING GENERATOR 
CONTROL GENERATOR 


Conventional circuit first used shows components of the wire feed motor 

line. The welding generator and the control generator oppose one another 

If voltage in the control generator is made greater than the voltage put out 

by the welding generator, then the wire feed motor will move in one direc 

tion. Conversely, if the welding generator puts out a greater voltage, then 
the wire feed motor will reverse its direction 





HOW CIRCUIT REVISIONS IMPROVE 


by W. F. WILLIAMS 
Assistant Welding Engineer 

Buick Motor Division, 

General Motors Corp. 


How an automatic welding ma- UTOMATIC submerged arc weld 


ing has the advantage of high 


chine works is explained in sim- production and good penetration 


besides yielding welds of excel- 


uncomplicated language. lent quality. To obtain high pro- 
duction without excessive repairs, 


The author goes one step fur- welding conditions must be held 


constant. There is little or no 


ther when he shows how slight time for manual manipulation by 


the operator of any of the func- 


circuit changes can improve tional parts of the machine. The 


weld quality. 


operators primary functions being 
to insert the detail parts, initiate 
the machine cycle, and remove the 
welded assembly. 
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WIRE FEED MOTOR 


RHEOSTAT (() 





i 


RELAY _ | i? a 
*T: awe 





‘ 3 E 
ELECTRODE 


WORK 





Y 




















WELOING GENERATOR 


In the new circuit, addition of a rheostat in the wire feed motor line causes 
f wire feed motor feeds the electrode towards the 
arc is established, a relay in the welding line is 
3 out the rheostat and allowing the wire 
urge of voltage at start makes possible 
necessary 


nm, as the 
as tne 
r rtin 


weld No reversing is 


CONTROL GENERATOR 


feed motor to 
a smooth, deep 


with this arrangement. 








AUTOMATIC ARC WELDS 


kip welding of the Buick 

flywheel ring gear as- 

the irregularities existing 

tarting of the arc were the 

cause of excessive repairs. 

problem is amplified in that 

yn assembly has eight evenly 

spaced welds and the other has 

ifteen. Only one weld has to be 

necessitate rehandling of 
art for repair. 

the welding speeds are high 

n the region of 120 in/min.—and 

weld length quite short (1%” 

to 2”) a malfunction at the begin- 

ning of the weld usually causes a 

DOO! weld. 

An analysis of the problem re- 

veals that the basic trouble seemed 

to be a series of delays that occur- 


aa to 


red in the starting sequence. First 
of all, there is the inherent delay 
in stopping the wire feed on auto- 
matic inching of the electrode to 
meet the moving part. This results 
in excessive wire drag. Secondly, 
the delay in retracting the wire to 
establish an arc when the weld 
cycle is initiated. This results in 
wire sticking or freezing. And 
finally, a delay in the establish- 
ment of normal operating charac- 
teristics by the welding generator. 
If a circuit could be developed to 
eliminate these delays, it was felt 
that the problem of bad starts and 
uneven welds would be solved. 
The skip welding process in its 
earlier form consisted of the fol- 
lowing steps: The detail parts are 
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= Series field resistor shorted out = 


/5 Volts 


O- Volts 


Open circuit voltage of the welding 
generator is shown above. 


put into the fixture and clamped. 
The welding head is lowered and 
the welding wire manually inched 
down to make contact. Flux is al- 
lowed to cover the joint and the 
fixture is rotated. An _ initiating 
cam (one for each weld) starts the 
weld cycle, and after a timed in- 
terval of weld, the wire feed is 
stopped, burning off the wire. 
Again after a timed interval, the 
open circuit voltage is reduced on 
the welding generator thus stop- 
ping the arc. After another timed 
interval, the wire is automatically 
inched down to the rotating part 
until contact is made, then another 
initiating cam is hit and the cycle 
repeats. The wire has to make 
contact with the work through a 
cover of flux and the arc has to be 
established on a moving part. 


Review of Original Circuit 


The basic changes and additions 
to the welding control circuit and 
welding sequence can be clarified 
by first reviewing a typical start- 
ing sequence using the original 
circuit. First, the electrode is 
inched down until contact is made 


A typical current wave form is shown 
in this graph. 


with the work. At this time, the 
open circuit voltage of the weld- 
ing generator has been dropped to 
a value of approximately 15 volts 
by means of a series resistor in the 
welding generator field circuit. On 
contact, the voltage drops to zero 
and a small current flows. Flux 
coverage of the joint is now made. 
On initiation of the cycle start cir- 
cuit, the series resistor in the weld- 
ing generator field is shorted out 
allowing the field voltage to rise 
to its normal operating value. 
However, terminal voltage is zero 
because the output of the generator 
is shorted out due to the electrode 
contacting the work. At the same 
time, the control generator field is 
energized and the resulting voltage 
causes the electrode to retract from 
the work and establish the arc. If 
excessive pressure has been ap- 
plied to the wire prior to initiation 
of the cycle start circuit, the wire 
may not retract fast enough to 
properly establish the arc. This 
will cause freezing of the wire or a 
hunting action that produces only 
small spots of weld metal along the 
seam. 

The voltage equation which ap- 
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are Standard 
MALLORY 
Designs... 
And Cost Less! 





J... about any resistance welding elec- 
trode you may require . . . straight, bent, 
. you can find in 
the extensive fam'ly of Mallory designs. 


long, short, irregular . . 


There is an almost unlimited selection of 
Mallory Standard Electrodes which can 
be made up promptly from existing de- 
signs, using available tools. This group 
includes single-bend and double-bend 
types which are produced by exclusive 
Mallory techniques to develop maximum 
strength and hardness . with fluted 
cooling holes and cooling tubes bent in 
place.* Also available are many odd 
shapes for welding in corners, inside chan- 
nels and in other hard-to-reach spots. 


Chances are you can get electrodes from 
Mallory which fit your application ex- 
actly ... with prompt delivery ... at a 
price that provides substantial savings 
over custom-made designs. All are made 
to highest standards of precision work- 
manship, using alloys and methods devel- 
oped during Mallory’s quarter century of 
leadership in the resistance welding field. 


Write today for a copy of the latest 
Mallory Resistance Welding Catalog list- 
ing the complete line of electrodes, hold- 
ers, seam welding wheels, dies, forgings 
and castings . . . or get one from your local 
Mallory welding distributor. 


ate 


a tele @- Belem ite 


P. R. MALLORY & CO., Inc 


-, INDIANAPOLIS 6, INDIANA 


*Patent No. 
2,489,993 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


Circle No. 52 on Reader Service Card. 
INDUSTRY and WELDING Monthly for January, 1956 61 





make your Amsco Distributor 


HARDFACING 
HEADQUARTERS 


te 
4 i : 
. * 


Proncine,._ 2 





The most complete line available—welding materials and machines for every 
type of build-up and hardfacing job—is stocked by your Amsco Distributor. 
And your Amsco man can show you how to use hardfacing effectively to 
increase the service life of equipment. He has long experience working with 
customers, helping them solve their hardfacing problems. He’ll work with 
you, advise you and give you all the service you need. 

Buy from this complete line at your Amsco Distributor: automatic and 
semi-automatic hardfacing welders... hardfacing flux, rods and electrodes... 
manganese steel shapes, including repointers, rounds, squares, flats, plate 
and grouser bars. Write to Amsco for the name of the Distributor nearest 
you. Make him your hardfacing headquarters. Welding products are distrib- 
uted in Canada by Canadian Liquid Air Company, Ltd. 





AMERICAN MANGANESE STEEL DIVISION 
Chicago Heights, Ill. 
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Wire retract 


O-Volts 


Weld time 


Burn off 


Arc voltage 


Cycle 
initiated 


O-Voltage point 


Arc voltage 


Voltages across the arc during welds made by the conventional method are 


wr top 


and voltages across the arc made by the 


surge start method 


are shown in the bottom graph 


the wire feed motor of the 
original circuit can be explained 
simply. Voltage of the wire feed 
motor equals the voltage of the weld- 
ing generator minus the voltage of 
the control generator (Ewm=Eg— 
Ecg). As can be seen from this 
equation, the two generators buck 
each other. If the control gener- 
ator voltage is higher than the 
welding generator voltage, the feed 
motor will reverse, drawing the 
electrode away from the work. On 
the other hand, if the welding gen- 
erator voltage is higher than the 
‘control generator voltage, then in 
that the electrode will feed 
work. 


plies to 


case 


into the 


Specifically, in the static condi- 
tion the welding generator sup- 
plies only 15 volts, and the field 
of the control generator is open 
(0 volts). The 15 volts is utilized 
by the wire feed motor for manu- 
ally inching down the electrode. 
(Ewm=15—0=15 volts). When 
the electrode contacts the work, 
the welding generator becomes 
shorted out and therefore the feed 
motor stops. (Ewm=0—0). At the 
instant of starting, the field of the 
welding generator is closed (there- 
by shorting out the resistor) but 
the voltage in the welding gener- 
ator does not rise at this time since 
the generator is already shorted 
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FOR ALL 
HEAT-DEPENDENT 
OPERATIONS 


holt 
art 
tolls 


& 


pike wrayer 
pine worey er 
bike 


ee? 


ef 


Sixty-three different composi- 
tions enable you to determine 
and control working tempera- 
tures from 113° to 2000° F. 
TEMPILSTIK® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 


ALSO AVAILABLE 

IN LIQUID AND PELLET FORM... 
WRITE SALES DEPT. FOR SAMPLE 
TEMPIL® PELLETS ... STATE TEM- 
PERATURES OF INTEREST—PLEASE! 
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ard, 
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out by the electrode in contact 
with the work, however, the field 
of the control generator is ener- 
gized, and this causes the feed 
motor to reverse, drawing the elec- 
trode away from the work. (Ewm 
-0—25— —25 volts). As the elec- 
trode begins to move away from 
the work, the field of the welding 
generator becomes energized, an 
arc is established, current flows 
and the electrode starts to burn 
off. The feed motor again re- 
verses direction and feeds the 
electrode at such a rate as to main- 
tain the desired arc voltage. (E= 
80—25=— 55 volts). 


Add Rheostat and Relay 


In the new circuit, a rheostat 
and a relay are added to the orig- 
inal circuit. The voltage equation 
for this circuit is as follows: The 
voltage of the wire feed motor 
plus the voltage of the rheostat 
equals the voltage of the welding 
generator minus the voltage of the 
control generator (Ewm+Er=Eg 
-Ecg). 


How New Circuit Works 


In the static condition, the con- 
trol generator field is open, and 
the equation reads Ewm+Er=15 
-~0. Flux is allowed to cover the 
weld joint. The electrode does not 
make contact with the work prior 
to the initiation of the starting 
cycle. When the starting sequence 
is initiated, as before, the series 
resistor in the welding generator 
field is shorted out and the control 
generator field is energized. The 
field voltage rises to its normal 
operating value, and, since the 
electrode is not in contact with the 
work the terminal voltage also 
rises. (Ewm + Er = 80 — 24 = 56 
volts). The resistance of the rheo- 
stat is set so that the voltage across 





the feed motor will be approxi- 
mately 15 volts. (Ewm+41=—56 
volts, therefore Ewm=15 volts). 
This keeps the feed motor from 
feeding the electrode down at an 
uncontrolled rate. The instant the 
electrode touches the work an arc 
is established, since the welding 
generator is at the normal open 
circuit voltage and the contact 
pressure between the electrode and 
work is low. The feed motor does 
not reverse direction at any time. 
As soon as the arc is established 
ind current flows, a current relay 
in the welding line is energized 
ind its contacts short out the rheo- 
tat thus allowing normal opera- 
tion of the circuit. 


Oscillographs Record Changes 


1 


Several oscillographs were made 
to record the various voltages in 
he circuits and also to indicate 
their time relationships. In the os- 
cillograph of the open circuit volt- 
age of the welding generator, the 
appreciable delay between the time 
that the series field resistor is 
horted out and the time the open 
ircuit voltage reaches its stable 
value, is clearly shown. The main 
disadvantage of such a curve is 
that with a normal arc start, the 
voltage-current curve of the gen- 
rator is constantly changing at 
the time the arc is trying to be- 
come established. Delaying the 
arc start until the generator be- 
comes stable aids appreciably in 
the stabilization of the arc. 


Graph Shows Up Older Method 


An oscillograph of the voltages 
cross the are during a series of 
kip welds illustrates the starting 
haracteristics of the older start- 
ing method. The arc voltage is 
very unstable at the start of the 
weld—as indicated by the numer- 
ous short circuits or low voltage 








60 more workers 


WYPO 


Wipes and POlishes 


CUTTING and WELDING 
TIP CLEANERS 


Recommended and sold by the 
world’s largest manufacturers 
of welding equipment. 


The exclusive circle design found only in 
Wypo Cutting and Welding Tip Cleaners pro- 
vides as many as 60 more cleaning edges per 
inch of cleaner. 

Straight sided valleys, an- 
other outstanding feature 

of Wypo Tip Cleaners, in- 
sures a thorough cleaning 
and removal of all waste. 
DOUBLE THE LIFE OF YOUR 
WELDING AND CUTTING TIPS sasoasn set of 12 
Fast, easy cleaning without jeans 27 Orit! Sizes 
jamming, scratching or enlarg- cleans 19, Ori Sites 
ing the tip port means added 

years of service to your weld- cieans 46 Drill Sizes 
ing and cutting tips. Only with “°* 7° te 3° i*e! 
Wypo Tip cleaners do you get 

thorough cleaning and polish- 

ing with one quick easy 

motion. Wypo Tip Cleaners 

are specified for all types of 

welding cleaning jobs by the 

U.S. Navy, leading :railroads, 

oil companies, steel mills, ship 

yards and industrial plants. 

Packed in a handy metal 

container. Buy Wypo Tip Cleoners 

ot your welding supply deolers today. 














MAITLEN AND BENSON INC 
1395 Obispo St., Long Beach 4, Calif 
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points at the beginning of the arc 
voltage curve. A gradual voltage 
rise at the beginning of the weld 
is also shown. This would also in- 
dicate a gradual build-up of cur- 
rent. With this method of starting, 
it has always been necessary to 
have a short delay between the 
time the arc is established and the 
travel started in order to secure 
sufficient penetration at the be- 
ginning of the weld. This delay is 
not necessary if the new method is 
used. 


Significance of Newer Method 

One of the starting characteris- 
tics of the new method is a high 
initial surge current with a rapid 
decay to the normal welding cur- 
rent. In the oscillograph of the 
voltages across the are during 
welds made with the surge start 
method, it is clearly indicated that 
there is no hesitation in the estab- 


lishment of the arc. Also, in con- 
trast with the older method, there 
is no indication of the rapid fluc- 
tuations in voltage which were so 
evident in the original method. 


Arcos Names 


Four Distributors 

Four new distributors have been 
appointed by Arcos Corporation, 
Philadelphia, to handle the com- 
pany’s line of electrodes and weld- 
ing rods. Distributors and their 
territory include J. W. Fraser & 
Co., Charlotte, N. C., North and 
South Carolina; United States 
Welding Works Co., Denver, Colo., 
northern and western Colorado; 
Georgia Supply Co., Jacksonville, 
Fla., northern Florida and south- 
eastern Georgia, and Ferguson 
Welding Supply Co., Benton Har- 
bor, Mich., four counties in south- 
western Michigan. 





pays for itself 
in a week 


mre 


The Welder’s mate 
Use it for holding pipes, 


bars, 


sheets, 
welding. 


angles, plates or 
on all classes of 
Save a pair of 


hands, time and money. 


MAGNETIC HOLDER 





For descriptive literature and address of sales agent in 


JAMES 


PM 19 37/39 


PEARL 


your area, write to 
NEILL: 2 €O. (0.5.A.) LTO. 
STREET, NEW YORK 4. 


Made in Sheffield, England, by JAMES NEILL CO. (Sheffield) Ltd. 
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ULTRASONIC INSPECTION 
(Continued from Page 49) 


tected the various defects to the 
satisfaction of the consulting en- 
gineers 
What Is Ultrasonic Testing? 

Actually, ultrasonic testing is an 
application of the wartime wea- 
pon, sonar. By means of a crystal 
a sound pulse of extremely high 
frequency is sent into the weld. 
The sound is reflected from the 
rear surfaces and received by an- 
crystal. It is also reflected 
internal defects which form 
“blips” on the face of a cathode 
ray tube 

The principle 


othe: 


Irom 


advantage of this 
techr over the use of gamma 
x-rays, is that faults are 
instantly. With proper 
operators can distinguish 
porosity, slag inclusions 
ks and determine the ex- 


1lque 
rays, Or 
1etected 
training 
etween 


and 


crat 





i ae 
Test field weld 


is made in Dominion 

Bridge shop. Here, top holding plate 

is joined to main column on a proto- 
type of a fixed end connection. 


tent of such 
weld metal. 

Equipment used is a lightweight 
portable apparatus manufactured 
by Kelvin-Hughes of England. It 
is easily carried by one man, even 
on open steelwork high above 
ground level, and operates on pow- 
er generated by a small unit on the 
ground. 


discontinuities in the 





Got F 


Small or large . . 


problems ? 


. OHMSTEDE’S time and 


labor saving flame cutting machine gives 


ou faster, 
ere are 8 big reasons why OHMSTEDE is 


easier cutting at lower cost. 


your best buy. 


Unlimited variety of shapes 
Wide Cutting range—cuts 42” dia 
circle and straight line of 89” 


Spindle and automatic magnetic tracing 
Operates on either alternating or direct 


srrent 
Delivered with base—no extras required 
Sealed ball bearing construction 
Enclosed motor 
Low initial cost 


WRITE FOR COMPLETE SPECIFICATIONS 


ASK FOR BULLETIN 42-52 


OHMSTEDE MACHINE WORKS 


897-899 N. 


Main St. @ Beaumont, Texas 
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Here*is where you need 


the superior etched finish 
of Alcoa Aluminum Welding Rod 


Cleaning alone cannot remove 
heavy oxides and other surface 
conditions customarily found on 
“as-drawn’”’ wire surfaces. 
Alcoa® Aluminum Welding Rod 
is etched to remove the entire outer 
layer of metal, leaving a surface 
that provides maximum rod 
“wetting”? and freedom and con- 


| ALuminuM CoMPANY OF AMERICA 
1742-A Alcoa Bldg., 
Pittsburgh 19, Pa. 
Please send without obligation 
new, free 176-page book, Welding Alcoa | 
Aluminum, Covers every phase of welding | 
in detail. 
Name— 
Title 
Company—— 
Address_——__ 


trol of weld flow. 

This fine welding rod is now 
available in new, moistureproof, 
dustproof, resealable 5-lb tubes 
containing 36” straight lengths 
in all standard welding alloys and 
diameters. Buy it from the dis- 
tributors listed at the right. 


Your Guide to the 


Best in Aluminum Value 
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For IMMEDIATE DELIVERY, call one of the Alcoa distribu- 
tors listed below. He carries a complete range of alloys 
and sizes of Alcoa Etched Finished Welding and Brazing 
Rod, I. G. Consumable Electrode, Brazing Metal, Solder 


and Flux. 


For technical assistance, contact the nearest Alcoa sales 
office, listed under “Aluminum” in the yellow pages of 
your phone book. 


ALABAMA 
Birmingham 
Hinkle Supp! 


ARIZONA 
Phoenix 
Ducommun Metals & 
Supply Co 
CALIFORNIA 
Berkeley 
Ducommun Metals & 
Supply Co 
Los Angeles 


Ducommun Metals & 
Supply Co 
Pacific Metals 


COLORADO 
Denver 
M. L. Foss, Inc. 
Marsh Steel Corp. 
Metal Goods Corp. 
CONNECTICUT 
Milford 
Edgcomb Steel of 
New England, 
Incorporated 
FLORIDA 
Jacksonville 
Florida Metals, Inc. 
Miami 
Florida Metals, Inc 
Tampa 
Florida Metals, Inc. 
GEORGIA 
Atlanta 
J. M. Tull Metal & 
Supply Co., Inc 
IDAHO 
Boise 
Pacific Metal Co. 
ILLINOIS 
Chicago 


Central Steel & 
Wire Company 


Corey Steel Co. 

Stee! Sales Corp. 
INDIANA 
Indianapolis 

Steel Sales Co. 

of Indiana, Inc. 
KANSAS 
Wichita 

Marsh Steel Corp. 

Metal Goods Corp. 
KENTUCKY 


Louisville 


Williams & Co., Inc. 


LOUISIANA 
New Orleans 
Metal Goods Corp. 
MARYLAND 
Baltimore 
Whitehead Metal 
Products Co., Inc. 
MASSACHUSETTS 
Boston 
Austin-Hastings Co. 
Cambridge 
Whitehead Metal 
Products Co., Inc. 
Roxbury 
Eastern Metal Mill 
Products Company 
MICHIGAN 
Detroit 
Central Steel & 
Wire Company 
Steel Sales Co. of 
Michigan 
MINNESOTA 
Minneapolis 
Stee! Sales Co. of 
Minnesota 


MISSOURI 
Kansas City, North 
Marsh Steel Corp. 
Metal Goods Corp. 
St. Louis 
Metal Goods Corp. 
NEW HAMPSHIRE 
Nashua 


Edgcomb Steel of 
New England, Inc. 


NEW JERSEY 
Harrison 

Whitehead Metal 

Products Co., Inc. 
Hillside 

Miller Steel Co. 
Kenilworth 

Kenilworth Stee! Co. 


NEW YORK 

Albany 
Eastern Brace- 
Mueller-Huntley, Inc. 

Buffalo 
Brace-Mueller- 
Huntley, Inc. 
Whitehead Meta! 
Products Co., Inc. 

New York 
(L.1.City) Adam Metal 
Supply Co., Inc. 
Eastern Brass & 
Copper Co. 
Henry B. Lust 
(Circles) 
Manhattan Brass & 
Copper Co. 
Strahs Aluminum 
Company, Inc. 
Whitehead Metal 
Products Co., Inc. 


Rochester 
Brace-Mueller- 
Huntley, Inc. 
Meta! Supply, Inc. 
Sachs Metal Supply 
Company 

Syracuse 
Brace-Mueller- 
Huntley, Inc. 
Whitehead Metal 
Products Co., Inc. 


NORTH CAROLINA 
Charlotte 
Edgcomb Steel Co. 


OHIO 

Cincinnati 
Central Stee! & 
Wire Co. 
Williams & Co., Inc. 


Cleveland 
Jones & Laughlin 
Steel Corp. 


The Hamilton 

Stee! Warehouse 

Williams & Co., Inc. 
Columbus 

Williams & Co., Inc. 
Dayton 

Ohio Metal & 

Manufacturing Co. 
Toledo 

Williams & Co., Inc. 


OKLAHOMA 
Tulsa 
Metal Goods Corp. 


OREGON 
Portland 
Pacific Metal Co. 


PENNSYLVANIA 
Philadelphia 

Edgcomb Steel Co. 

Metal Supply Co. 

Whitehead Metal 

Products Co., Inc. 
Pittsburgh 

Williams & Co., Inc. 
York 

Edgcomb Steel Co. 
RHODE ISLAND 
Pawtucket 

Edgcomb Steel of 

New England, Inc. 
TENNESSEE 
Memphis 

Metal Goods Corp. 
TEXAS 
Datlas 

Metal Goods Corp. 
Houston 

Metal Goods Corp. 
UTAH 
Salt Lake City 

Pacific Metals 

Company, Ltd. 
WASHINGTON 
Seattle 

Pacific Metal Co. 


WASHINGTON, D. C. 
Southern Oxygen Co. 


WISCONSIN 
Milwaukee 
Central Steel & 
Wire Company 
Stee! Sales Co. of 
Wisconsin 
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Flux-bearing flames, special 
jigs and multiple-tip torches are 
integral parts of new method 
for brazing steel tubing. Here's 


how... 








“Inside-Out’’ Bronze Brazing 
Makes Strong Structural Joints 


NEW method for brazing struc- 

tural joints in steel tubing has 
been developed by Carl Jacobs, 
proprietor of Elyria Welding Ser- 
vice, Elyria, Ohio. The process 
utilizes bronze beads for filler 
metal and applies the brazing al- 
loy from the inside. Fast and ec- 
onomical, the process produces 
uniform brazed joints. Its princi- 
pal application is in structural as- 
semblies of tubing in the sizes used 
for metal furniture. 

When fabricating a T-joint in 
tubing, most economical way to 


prepare stem member is a mechan- 
ical notch. To avoid expense of 
very close tolerances on fit-up, a 
bronze brazing alloy is used be- 
cause it will fill an appreciable 
gap and make a strong bond with- 
out a perfectly snug fit all around. 
The problem is to produce a full, 
uniform fillet in the shortest pos- 
sible time. 


“Inside” Brazing Technique 


Basis of the “inside” brazing 
technique developed by Jacobs is 
a jig, on which is mounted a mul- 
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Complete penetration of bronze brazing alloy in brazed joint is shown here. 
Die gaps 


tiple-tip torch that heats 
oll imultaneously, 
aring flame to prevent 
and to avoid leaving a 
ile or flux residue on the work. 
1e jig holds the flange member 
horizontally and the stem 
tically above it. Braz- 
supplied from a stand- 
acetylene welding torch 
ing with an adapter which holds 
flame-descaling tips on copper 
ads. The tips are arranged 

as to distribute heat evenly 
round the joint. An auxiliary 
a small tip serves as a 


the en- 
and use 


a L1I1UA-DC 


eld ver 


ira Ooxy- 


Solenoids in the oxygen 

1 acetylene lines are hooked up 

vith a —e switch to turn the 
azing flames on and off. 


Dual Fluxing System 

A dual fluxing system is part of 
the tech1 Acetylene from the 
passes through a fluxing 
way to the torch and 
controlled amount of 


que 


picK up a 


DUSTR 
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Alloy 


and makes strong bond without perfectly snug fit-up 


flux. This assures that the proper 
amount of flux is being delivered 
to the brazing area whenever and 
for as long as the flame plays on 
it. The notched end of the vertical 
tube is dipped into a _ saturated 
solution of boric acid just before 
assembly, providing flux for the 
inside area where the flame does 
not reach. 


Bronze Alloy in Bead Form 
Brazing alloy in round bead form 
is obtained by running a %-inch 
bronze welding rod through a cold 
heading machine. A scoop is made 
by brazing a short length of round 
steel rod to a piece of tubing of 
slightly more than %-inch inside 
diameter, closed at one end and 
just long enough to hold the re- 
quired number of beads for a par- 
ticular joint. For example, a T- 
joint in 1%4-inch, 18 gauge tubing 
will require six %-inch beads, or 
about the equivalent of 34-inch of 
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Pre-fluxed flames eliminate oxidation and scale. . . 





brazing rod of the same diameter. 

When the assembly is secured in 
the jig, a scoopful of bronze bead 
is poured into the vertical tube 
and brazing flames are started. It 
does not matter whether the beads 
ar distributed evenly on the two 
sides of the horizontal tube. Aided 
by capillary action, the molten 
bronzé will flow through the joint 
wherever it has been wet with 
flux. Flux-bearing flame envelopes 
all of the joint on the outside, pro- 
motes complete filling of the joint 
and leaves the outside surface so 
clean that no grinding or brushing 
is needed before finishing. Oper- 
ator shuts off the flame as soon 
as the brazing alloy starts to come 
through to the outside of the joint. 
Properly applied, this procedure is 
reported to make joints so strong, 
that when tested to destruction 


they will fail by tearing of the par- 
ent metal rather than opening the 
braze. 
Two Units Speed Production 
Fastest production with this pro- 
cess has been obtained by using 
two units mounted on a grating 
which spans the top of the rectan- 
gular tank partly filled with water. 
The operator loads one assembly 
while another is being brazed. 
Each assembly is dropped into the 
water immediately after brazing. 
Then it is dried and prepared for 
fitting into a larger assembly. 
Advantages noted include great- 
er brazing speed, high strength 
joints, freedom from porosity and 
elimination of need for cleaning 
and finishing after brazing. 


Photographs courtesy of Gasflux 
Company. 


Mechanical notch is most economical way to fabricate T-joint in tubing. Brazed 


‘'T’’ and components are shown here 
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PRECISION WELDING HEAD MANIPULATOR completes 
Worthington’s welding equipment line. Supplied with 


Announcing. oe 
new automatic welding head manipulator 


Only Worthingon now offers complete equipment line 
plus nationwide sales and service 








in get all the basic equipment you nationwide sales and service organization. You get 

iutomatic welding operations from the equipment you need when you need it—and 

Worthir r we're there to see that it works after you get it 

With the addition of this new, custom-manufac- Bring your positioning problems to Worthington for 
designed welding head manipulator a quick solution 

elding positioners and turning rolls, Find out how the new Worthington packaged 

Worthington now offers a complete packaged deal positioning equipment deal can help you. Write 

t welding equipment users today for free literature to Worthington Corpora- 

What's more, Worthington is the only manufac- tion, Positioning Equipment Division, Section Y.6.1, 

fering all the equipment you need—plus a Harrison, New Jersey 7 


WORTHINGTON 


i SN a s 
ey i) Ree = 
a  hadnes - Pererre mr —— 


Welding Positioners . Turning Rolls . Manipulators 
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METALLIZING SAVES A STAINLESS 


ETALLIZING damaged surfaces 

of stainless steel so that hardness 
and other properties of the re- 
paired area are better than was 
the original material is a familiar 
story to Harvey S. Miller. It’s 
done in his shop at least several 
times every day. 

As general manager of the New 
England Hard Facing Co., Brook- 
line, Mass., Miller has a wide va- 
riety of welding equipment avail- 
able, and uses whatever process is 
best, in his opinion, for each appli- 
cation. He has even used metal- 
lizing to coat walls of a cinder 
block room with aluminum as a 
means of blocking the passage of 


static, an achievement not possible 
with ordinary aluminum paint. 
Choice of Processes 

But when it comes to a need for 
hard-facing steel surfaces. that 
have become worn, Miller almost 
invariably chooses metallizing in 
preference to other processes. 
For the additive material he uses 
either wire or powder of a chrom- 
ium, boron, and nickel content. 

One such case was a recent job 
of applying a new surface 18” long 
at both ends of a 12’ shaft, 5” o.d., 
which carried the blades of a 
chemical agitator. 

No work was required on the 
blades in this instance, but the 
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STEEL SHAFT 


shaft itself had been badly scored 
by abrasion and corrosion in the 
areas of contact with its bearings. 
The shaft was Type 316 stainless 
steel 

Preparations for Repair 

To make the repairs, the shaft 
was placed on a lathe large enough 
to accommodate it without removal 
of the blades. Then, the procedure 
for each end was alike. 

The worn area was undercut 
with a carbide tool until concen- 
tric, then degreased and steel grit 
was blasted against it to complete 
a roughening of the surface — im- 
portant in giving maximum 
strength to the preliminary me- 


After stainless steel surfacing material 
is applied, three men fuse it to worn 
shaft. One (right) takes care of end 
expansion, another uses oxy-acetylene 
torch to bring work area up to 1700°F 
and the third uses a smaller torch to 
reach 1925°F fusion temperature. 


chanical bond acquired later by the 
applied material. Aluminum oxide 
abrasive material also could have 
been used for this operation. 

The undercut area was then pre- 
heated to approximately 300° F. 
by means of an acetylene torch. 
The shaft was rotated during this 
and all subsequent stages of pre- 
heating and application of the 
alloy. 

Apply Alloy Powder 

Application of an alloy powder 
with a spray gun began as soon as 
the preheating was completed. As 
is now generally well known, the 
metallic powder is automatically 
fed through the gun into the oxy- 
acetylene flame so that it is both 
melted and impacted against the 
surface being repaired. 

In this instance, a finish thick- 
ness averaging about 0.125” for the 
new metal was required, so the 
actual build-up given was about 
0.150” plus allowance for shrink- 
age and the spraying was stopped 
as soon as caliper measurements 
showed this thickness. 

A temporary furnace of fire 
brick was built on the lathe to 
permit the next process—fusing— 
to be done at much higher heat. 
Three men were used to complete 
the fusing. One of them operated 
the lathe controls at the tail of the 
shaft to control end expansion. The 
second applied a propane torch to 
bring the shaft to.a temperature 
of about 1700° F. He worked just 
ahead of the third man who used 
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Worn bearing surfaces on stainless steel shaft were undercut with carbide tool, 
degreased and grit blasted to give roughness necessary for maximum strength of 
built-up surfaces 


a smaller torch with propane 
(acetylene optional) which 
brought the temperature to about 
1925° F., sufficient to cause true 
fusion of the added materials and 
the shaft. 

Rotate Shaft at 25 RPM 

During the fusing process, the 
shaft was rotated at 25 rpm, a 
speed proper in relation to its ma- 
terial and diameter. 

At the top temperature, the alloy 
additive has a glossy reflecting ap- 
pearance, showing it to be at a 
plastic state but not quite hot 
enough to flow. 

The fusing process was com- 
pleted by bringing the whole sec- 
tion to an even temperature, clos- 
ing the furnace, and continuing ro- 
tation until the temperature fell to 
between 600 and 800° F. Then, 
with the furnace opened, the ro- 
tation continued until the shaft 
cooled to room temperature. 

Among the several advantages 
of application of new metal by 
this process, observable by the 
time this stage had been reached, 
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was the absence of any high or 
low spots such as might normally 
occur with ordinary brazing or 
welding. Thus it was never neces- 
sary to add an excessive amount 
of material as a means of assuring 
that the low spots would clean up 
when the shaft was finish ground. 
At the same time, this means that 
less material must be removed in 
the final stage of reducing the re- 
paired area to its finish dimension. 
Machining and Grinding 

The finishing of the repair at 
room temperature began with ma- 
chining using a No. 883 carbide 
tool or equivalent to within 0.020” 
of final measurement. Then it was 
ground with a No. 36 grit—I Bond 
green silicon carbide wheel, pol- 
ished with No. 80 grit and finished 
to 15-microinch. A water soluble 
coolant was used while grinding. 

The new surface, Miller said, 
would have a wearing life at least 
four times as long as the original 
material, In other applications the 
improved wearability is many 
times greater even than that. 


1956 





Only Wear-O-Matic fabricated wire 
gives you these advantages... 


1. Smooth, trouble-free feed with 
any automatic head—without spe- 
cial feed rolls or contact tubes. 


2. Precision drawn for perfect 
roundness to insure continuous, 


3. Uniform compactness for uniform 
chemistry and hardness. 


4. Electroplated with copper to 
prevent surface rust and provide 
positive electrical contact. 


New Wear-O-Matic fabricated wire is available in six weld metal analyses 
—for complete information write: Drawalloy Corporation, Lincoln Highway 


at Alloy Street, York 11, Pennsylvania. 





CORPORATION 
YORK, PENNSYLVANIA 
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A department store 


the welding industry 


THE STEEL 


HATEVER you do or make, it is 

obvious that you use various 
types and quantities of steel—in a 
variety of shapes and forms. As 
welding people we sometimes take 
for granted the facilities which 
make our supplies of steel products 
so convenient. This article tells 
you how these products become 
available to you through industrial 
steel warehouses. 
Warehouses Don’t Look 
Like Warehouses 

Steel warehouses are not fore- 
boding looking buildings with no 
windows — such as we have be- 
come accustomed to visualize when 
the word “warehouse” is used. 
They are actually the retail stores 
of the steel industry. 


WAREHOUSE 


There are two principal places to 
buy steel. When you want large 
quantities, and can wait until your 
needs can be supplied — some- 
times a month or two—you go to 
the steel mills. If you want steel 
right away you go to the steel 
warehouses. There’s a simple ec- 
onomic reason for this procedure. 
Mills cannot distribute small lots 
efficiently. All the steel that comes 
out of a furnace at one time is of 
the same kind and quality. So, if 
you need only a small amount of a 
certain type of steel, and order it 
from a mill, you must wait until 
enough orders are received to make 
up a complete furnace-lot of that 
steel. Many forms of steel come 
from rolling mills at relatively 


Flame cutting of 
shapes and plates is 
an important function 
m of steel warehouses. 
Here, multiple torch 
cutting machine and 
electronic tracing de- 
vice is used in Cleve- 
land plant of Joseph 
T. Ryerson & Son, Inc. 








high speeds and in very large 
quantities and sizes. Mills can’t 
easily pull out the few pounds — 
or tons you may need, and do 
it economically. That’s what steel 
warehouses are for. Only one-tenth 
of all steel consumers buy directly 
from mills. 

A particular mill may produce 
only two or three kinds or shapes 
of steel. Warehouses purchase 
their steel from many mills in 


order to maintain stock in a com- 
plete assortment of types, shapes 
your job requires 


$1zes If 


and 


several shapes and types of steel, 
the warehouse makes it unneces- 
sary for you to buy it from several 
different places. On one order — 
by phone very often — the welding 
shop can get what it needs from 
among hundreds of different kinds, 
shapes and sizes that warehouses 
carry in stock or can cut to specifi- 
cations. All of it can be delivered 
at one time, and, most usually, 
very promptly. 

Warehouse Stocks Are 

Your Stocks 

As steel 


consumers, welding 


Easily visible and accessible steel stocks in Toronto warehouse of Dominion Bridge 


Co., Ltd 


make for efficient and speedy handling. Company has nine strategically 


located steel warehouses throughout Canada. 








“Warehouses process 2,000,000 steel orders a month” 





shops need never worry about mill 
schedules for the products they 
use. They need rarely to set aside 
valuable space to store steel, or 
have available large numbers of 
racks or shelves, and cranes and 
dollies. And perhaps most im- 
portant, they need not tie up quan- 
tities of money in material which 
may not be needed for weeks or 
months. 

Whether the steel is needed for 
production, expansion or emergen- 
cy repairs, stocks are available in 
warehouses — as close as the tele- 
phone. And, in most cases, delivery 
is almost as fast as pulling it out 
of a stockpile. 

Warehouse people keep their 
eyes on. steel mill production 
schedules. They know from long 
experience which mills make what 
products; in what sizes, finishes 
and qualities. They know when 
these products are to be rolled, 
and are able to order months 
ahead. They carry enough on 
hand so that, in case of a sudden 
demand, they can provide what is 
needed — when it is needed. 
Steel Warehouses Differ 

Just as no two department stores 
are exactly alike, no two steel 
warehouse operations are quite the 
same. With considerable overlap- 
ping, they fall into two general 
categories; those that supply pipe 
and tubing and other specialties, 
and those that stock all types of 
steels for construction and fabri- 
cation. Some carry welding and 
cutting products also, other spec- 
ialize in non-ferrous materials. 
But, basically, they all serve the 
same function. 

Many thousands of companies of 
all types, in all industrial cate- 
gories, buy some, or all, of their 


steel from warehouses. Even direct 
steel mill customers buy steel from 
warehouses for emergency or 
maintenance purposes. Approxi- 
mately two million orders for in- 
dustrial steels are processed by 
warehouses every month. The av- 
erage order is about 1200 pounds. 


Steel Warehouse Sales Increase 

In 25 years the quantity of steel 
products delivered to users through 
steel warehouses has_ increased 
fourfold; the percentage of total 
steel production shipped by mills 
to warehouses has doubled. About 
20% of total steel production, far 
more than is used by the largest 
steel consuming industry, is now 
distributed through steel ware- 
houses, 

Of the more than 12,000,000 tons 
of industrial steels distributed an- 
nually through warehouses, about 
10 million are ordinary carbon 
steels, 200,000 tons are stainless 
and 800,000 tons are alloy steels 
of various types. 

There are enough industrial steel 
warehouses, about 2000, strategic- 
ally located around the country, so 
that deliveries can usually be made 
to regular steel users within a mat- 
ter of hours; to almost any point 
in the United States within 24 
hours! 


Cut Shapes and Plate 

An important and valuable part 
of steel warehouse service is the 
cutting of shapes and plate to sizes 
most generally needed by users. 
All types of equipment from simple 
saws to modern electronic-eye 
flame cutting machines, are used to 
cut steel into sizes and shapes for 
nearly every demand. 

Established _ steel 


(Continued on Page 82) 


warehouses, 
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Fewer parts to wear 
gives you Longer Life 





MITH Econetle Beauleneds 


This is a new line of popular priced regulators 
which give you what you want in accurate trouble-free gas flow con- 
trol. Functional parts have beeh reduced by 25%. That means 
fewer parts to wear, so you get longer life with less maintenance 
and upkeep costs. The seats are practically indestructible. They 
resist wear, heat, pressure and corrosion. 

An inexpensive valve stem design eliminates need for delicate, 
costly nozzle. Special valve construction assuies smooth, level flow 
at all times from full tank pressure down to empty. Day in and 
day out, Smith’s Econoflo Regulators give you service you’d expect 
only from regulators costing twice as much. Ask us for full details. 
Full information on request — mail coupon 


SMITH WELDING EQUIPMENT CORP, 


DEPT. IW-183 * 2633 S.E. 4th Street * Minneapolis, Minn. 





Circle No. 96 on Reader Service Card. 
INDUSTRY and WELDING Monthly for January, 1956 81 











| Circle No. 31 on Reader Service Card. 





some of which have been in busi- 
ness over 150 years, handle no sur- 
plus lots nor damaged or distress 
merchandise. Their transactions 
are limited to steel which they 
purchase from producers and re- 
sell at published prices. 
Steel Warehouse Association 

As a recognized part of the steel 
industry, warehouses have made 
significant contributions to the na- 
tion’s expanding economy. More 
than 708 warehouses in 45 states, 
Hawaii and Canada are members 
of the well respected American 
Steel Warehouse Association. This 


group, incorporated in 1934 with 
headquarters in Cleveland, Ohio, 
handles about 90% of the indus- 
trial steel products sold through 
steel warehouse distributors. Vir- 
tually every important steel pro- 
ducing company is an _ associate 
member of the organization. 


For more information about the loca- 
tions and activities of steel ware- 
houses in your area, write the Editor, 
INDUSTRY & WELDING, 1240 On- 
tario Street, Cleveland 13, Ohio, or 
Circle No. 200 on enclosed Readers’ 
Service Card. 





WHEN YOU BURN OFF 
GALVANIZING 


* BOND Quicxiy 
W * BOND PERMANENTL 
. Y 
L METALS © MOsT 


° WITHSTA 
SALT Test) 20 DAY 


33%% MORE WORK 
WITHOUT CHANGING 
WIRING! YOU SAVE THE 
COST OF THE WELDER 
ON INSTALLATION! 
YOU INCREASE PRO- 
DUCTION CAPACITY! 
CAN YOU THINK OF 
A SWEETER PIC- 
TURE? THINK OF 

BIRDSELL 140T! 
750 San Antonio Rd. 

Palo Alto, Cal. 


R ON THE SPOT! 


N e FLUX 
° SANDBLASTING 
« CLEANING 


WO yy * PEEL OFF 
T * BURN OFF 


« CHIP OFF 


Pre-Heating 


Applying 


METALLOY PRODUCTS CO. 
1351 EAST 17TH ST., LOS ANGELES 21 
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FUTURE FOR WELDING ... 
(Continued from Page 39) 


various welding operations. 

There is, furthermore, room for 
modification of design for more 
welding. The _ intro- 
duction of new processes, such as 
CO. welding, has great promise for 


economical 


a further reduction in cost, not 
only for automatic welding but 
also for manual. This field has 


ust been opened up and there ap- 
big future for its 
not only to steels but 
teels and possibly other 


pears to be a 
application, 


to alloy 


metals. 
Another factor which today is 
receiving more attention and un- 


doubtedly will be emphasized in 
future is the training of weld- 
ing operators, supervisors and en- 
gineers. Greater emphasis will be 
placed on proper training of weld- 


the 
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NOW...for WELDERS... 
ANOTHER 


FIRST... 


3 New Portable Ciamps with 
TRIGGER - RELEASE 


Instant easy action 
enables operator 
to clamp and 
release the tool 
with one hand ... 
Clamping Pres- 
sures up to 1200 
Ibs . Especially 
Rugged Con- 


ing personnel to effect the greater 
economies that are possible with 
skilled welding techniques. Be- 
cause of changing man-power, a 
constant training program is nec- 
essary in most large manufactur- 
ing plants to maintain the uniform- 
ity of welding quality at lower 
welding costs. 


i aviailelMicls 
extremely 
long wear! 


Write for FREE BULLETIN 482-4-6 
EG IYo> DETROIT STAMPING COMPANY 


World's FIRST Line of TOGGLE CLAMPS 
324 Midland Avenue @ Detroit 3, Michigan 














: ONE man bends all these on ONE machine .. . 


ROUNDS the HOSSFELD UNIVERSAL® IRON BENDER 


FLATS 
SQUARES 
ANGLE IRON 
PIPE 


TUBING & 
CONDUIT 


GET THE FACTS! Write for bul- . 





letin showing bender models, © wrenchiess, the Hossfeld Bender is always ready for 
standard and special dies, and ; 4 ae ; - 
illustrations of bar, angle iron ; use. It’s easily and quickly set up for the 101 different 


: bends needed every day in maintenance and production 
+ work. Adaptable, it replaces special bending equipment. 
For those hard-to-pull bends on heavier material, a 
Hydraulic Attachment (optional) enables one man to 
do the job. 


and pipe bends. 


HOSSFELD MFG. CO. 


436 W. 3rd Street © Winona, Minn. 
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For additional information on 





the products appearing on this 
and the following pages, mark 
the key number of the item on 
the card bound into this issue. 
Dr the card in the mail—no 
postage is required. 





Improved Vise Pliers 

The new improved Gripso Trigger- 
matic vise pliers developed by H. R 
Basford Co. have exclusive one-action 
trigger release and double action ad- 
justing screw. This makes it possible 
to quickly adjust the tool for ratchet 
or plier action, lock and release, adapt 
for use as pliers, hand vise, nut wrench, 
pipe wrench or clamp all with one hand 


Pliers have gripping range from light 
pressure to over a ton and special one- 
action trigger release, which enables 
user to keep all fingers on the handles, 
was designed to save time, save knuckles 
from being bruised by handles leaping 
apart and give maximum gripping power. 

Made of high grade steel with black 
satin finish, tool is 8-inches long and 
weighs only 13 ounces. 


Circle No. 120 on Reader Service Card. 


Pipe-Cutting Pantograph 

A larger and improved pipe-cutting 
pantograph is announced by Vernon 
Tool Co., Ltd. This new machine, known 
as Model “G” is designed to handle pipe 
up to 42-inches outside diameter and 
weighing up to 400 Ibs. per foot. Straight 
and beveled cut-offs, miters, lateral 
and tee intersections on pipe from 8 to 
42-inches in diameter can be cut at 


infinite surface speeds from 6 to 16- 
inches per minute. 

Standard equipment furnished with 
the machine enables user to make cuts 
requiring up to 20-inches of horizontal 
torch travel. Optional attachments for 
obtaining up to the machine's full 40- 
inches of torch travel are also available. 

Machine is a semi-automatic guided 
torch machine easily operated by one 
man Intersections are cut to exact 
length on pipe which eliminates need 
for many welding fittings. Layouts or 
templates are not required. All cuts are 
said to be smoothly finished and beveled, 
requiring no grinding, cleaning or hand 
fitting. 


Circle No. 132 on Reader Service Card. 
High Output Rectifier 


Amperex Electronic Corp. has an- 
nounced Type 6786, a new, mercury 
vapor, grid con- 
it trolled rectifier 
with a peak inverse 
voltage rating of 
I5KV and an aver- 
age plate current 
of 10 amperes. For 
intermittent oper- 
ation, a maximum 
plate current of 15 
amps may be used. 
The 6786 is de- 
signed for high 
current power sup- 
plies in industrial 

R. F. generators. 
The unit’s grid control gives rapid 
protection of equipment in case of load 
are-overs or short circuits. Tube can 
be used where accurate stabilization of 
the R.F. current is required. Grid con- 
trol feature makes it suitable for ac- 
curate control of R.F. output by phase 

shifting the grid voltage. 

Circle No. 121 on Reader Service Card. 
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UNITED’S 
PHOSON 


alloys 
Right every time for 







ee Feo a 1300° F 
__—— 
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Here’s Why: 


Lowest practical brazing tempera- 
tures. There’s a Phoson Alloy to 
meet your every requirement. 


ae S'- 


“i 86,000 PSI 







Super-Strength— Corrosion 
Resistant. Joints are strong- 
er than metals brazed. Orig- 
inal tensile from 86,000 p.s.i. 
Highly resistant to most 
types of corrosion and gen- 
erally equal to copper itself. 


Join better by brazing 
Join best with PHOSON 
or SIL-BOND. 


High Capillary Attraction and Versatility. . . 
Provides outstanding free flow and deep Choose Sil-Flux for 
penetration. Ideal for preplacement or face- every fluxing need. 


fed application. Efficient in both tightly-fitted 


or more loosely-fitted joints. Phoson Alloys UNITED WHRE 


are available in straight lengths, coils or pre- 
formed rings. Contact your United Welding AND SUPPLY COMP. 
Brazing Alloy Division 


Supply Distributor or write 
PROVIDENCE 7, R. |. © OFFICES IN PRINCIPAL cines 
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Portable Magnetic Plate Clamp 

A lightweight, self-contained unit, 
combining a powerful magnetic base and 
a fast operating jack, is said to make 
welding of heavy plates a one-man job. 

Butt welding by a single operator is 
simplified. The Porto-Magnetic Plate 
Clamp which is distributed by Portomag 


Sales, Inc., is first placed with the jack 
over the warped plate. As soon as cur- 
rent is turned on, a few finger tip turns 
of a ratchet lever results in perfect align- 
ment. Operators hands are free to com- 
plete the weld. A flick of the switch and 
unit is ready for spotting of next weld 

Lap welding is done in the same man- 
ner. 

Use of the clamp eliminates need for 
weld supporting devices or driving 
wedges. 

For normal welding operations, clamp 


has a flat base. Contour shoes are avail- 
able to it any sized radius for welding 
tanks, boilers and other curved surfaces 
Tool can also be used in conjunction 
with a hoist to lift and spot plates in 
position. Unit’s magnetic grip has lift- 
ing power in excess of 3,000 lbs. on a 
direct pull. 
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USE THE READER SERVICE CARD 
FOR VALUABLE REFERENCE DATA 


Iron Powder 
Maintenance Electrode 


Lincoln Electric Co. has introduced 
the first iron powder-type electrode es- 
pecially for maintenance and _ repair 
welding. The new Jet-Hard BU-90 is 
for fast build-up of worn parts. It pro- 
duces a medium carbon, medium alloy 
deposit for building up parts with a 
dense, moderately hard, tough machin- 
able surface to resist shock and abrasion 

The electrode has the characteristic 
excellent operating properties of the 
iron powder-type electrodes. Its high 
deposition rate is said to result in 35 to 
45 percent increase in amount of metal 
deposited per minute. Slag is practically 
self-removing. Arc is smooth with mini- 
mum spatter and is easy to control. 

Chromium carbide in the deposit pro- 








OW T0 


use and apply alloys and fluxes for 
Soldering, 


Aluminum and Aluminum Alloys. 


Brazing and Welding 


WORLD'S ONE AND ONLY COMPLETE LINE 


ee. ee ee | 


Handiest Pocket Reference is designed 
Particularly to service operator needs 
Brief + Direct + Available on request 


This small folder is for the man 


at the torch or welding machine 

. will help him recognize the 
alloy made especially for the job 
will refresh 
his knowledge of exactly how to 
Single copies or 
supply 


he has at hand . 


use it. FREE! 
sufficient mumbers_ to 
TORCH weldor crews. 


BRAZING 


S| 


WRITE 
WIRE 
PHONE 
FOR 
YOUR 
COPY 


“> ALL-STATE WELDING ALLOYS 60. 
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LA, em 


STURDY CONSTRUCTION—Forged brass 
bodies, shatterproof gauges, depend- 
able safety valves. 


LOW COST—Replaceable, self-aligning 
seats; minimum of moving parts. 


GUARANTEED—Against defects in ma- 
terials or workmanship for one year in 


regulator proper. 


No. 45 
pclae SZelt] aavvolel 410) >) 1,11: Le) nae 


PURPOSE carefully selected specialist who carries a 
complete line of Dockson products in stock 


to give you fast service and personal 
Cw rohat-abileliMae AA-M lela @elllaellticlelthiela mm GO hy Am 
OR ATION WRITE FOR YOUR DISTRIBUTOR'S NAME AND 
Ich. OUR COMPLETE CATALOG OF WELDING AND 








CORP 


sao DETROIT 8. 


3a39 WABA CUTTING EQUIPMENT. 
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duces abrasion resistance that is said 
to be up to 50 percent greater than that 
of deposits made with conventional high 
carbon build-up electrodes. Impact re- 
sistance and toughness is increased by 
both chromium and manganese in the 
deposit. Hardness range for BU-90 runs 
from 27 to 40 RockwellC under normal 
conditions and can be increased by 
water quenching deposit from 1600°F 
Electrode is for operation on either 
DC, electrode negative, or AC. It is 
available in 5/32, 3/16 and 14-inch sizes 
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Magnetic Ground Clamp 


Called Welders’ Ground Hog, a new 
magnetic ground clamp being marketed 
by Magne-Cast Tool Co., has a power- 
ful, long-lasting, built-in Alnico magnet 
which produces a vise-like grip that 
holds the ground to work in any posi- 
tion on flat, ground or angular surfaces 
Unit can be positioned in seconds. No 
clamps, screws or springs are needed 

Ground clamp has rugged aluminum 
body which improves electrical contact; 
ground remains cooler, thus increasing 
welding efficiency. Pole faces on three 
sides permit using the clamp as a weld- 


ng fixture to hold small pieces during 
welding of assemblies 


Circle No. 123 on Reader Service Card. 
New Argon-Hydrogen 
Shielding Gas Mixture 


Recognizing the need for a shielding 
gas which would equal or better the per- 
formance of helium, Linde Air Products 
Co. has developed a new shielding gas 
for electric welding. The company’s H-15 
Argon Mixture has been tested and used 
successfully to shield inert arc welding 
of stainless steel, Monel, Inconel and 
other metals. X-ray testing of welds 





When a touch on a 
button moves weld- 
ments like these into 
the correct, most con- 
venient position for a 
downhand pass, you 
get more arc time, 
more welding at lower 
cost. C-F power oper- 
ated Positioners rotate 
the work in a full cir- 
cle at any point in a 
range of 135° from the 
horizontal — giving 
welders a choice of an 
infinite mumber of 
downhand welding po- 
sitions instantly. 

Every requirement 
for faster, better posi- 
tioned welding — con- 
stant or variable speed 
table rotation, full 135° 
tilt, self-locking gear- 


THIS 1S LOW COST WELDING! 


ing which holds the table in any position, oversize built-in main tilt and rotating bearings, 
choice of two base styles, and many other features—are built into C-F Positioners. 
C-F Positioners are available in Hand or Power operated models, and are made in capacities 


up to 30,000 lbs. and Jarger. 


Write for the new C-F Positioner Catalog 


CULLEN-FRIESTEDT Co. 


1315 S. KILBOURN AVENUE 


CHICAGO 23, ILLINOIS 


positioned welds 
mean better, more 
economical welds 
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Protect the business end of your equip- 
ment by hard-facing with Weor-Arc 
and Wear-Flame hard-facing alloys 
One or more of the alloys in this com- 
plete hard-facing line will combat 
your wear problems reduce down- 
time, increase the pay-lood for each 
piece of your equipment 


Get these ‘ 
FREE catalogs... \' re 


For complete infor 
on on 


Weor-Arc line write 


moti the 


LI 


| Wherever the goings tough... 


the wear 


facto 


COMPRESSION 
CORROSION 
HEAT 
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» Hard-Facing Alloys correct them 





Type of Application 


Correction Alloy Type 





For build-up on carbon steel 
parts subjected to severe im- 
poct, abrasion ond compres- 
sion. 


AC-DC 


WEAR-ARC 3 only 





For build-up and high strength 

Iding of 9 and 
carbon steel! ports subjected to 
severe impact, abrasion and 
compression 





WEAR-ARC 
“SUPER WH" 





Severe impact ond abrasion. 


WEAR-ARC 12 





Severe abrasive wear 


WEAR-ARC 
CHROME BORIDE 





Heavy impact, abrasion and 


compression 


WEAR-ARC 6 





Medium impact and high abro- 
sion resistance. 


WEAR-ARC 40 
WEAR-FLAME 40 





Light impact and severe obro- 
sion. 


WEAR-ARC & WEAR-FLAME 
Tungsten Carbide 





Corrosion and heat in connec- 
tion with abrasive wear. 


WEAR-ARC & WEAR-FLAME 
AorB 





Fabricated nickel manganese 
electrode for building up man- 
ganvse parts. 


MANG-ARC 
Bore or Coated 











General Offices and Plant, York 1, Pennsylvania 
Pacific Coast Sales Office and Plant, El Segundo, Californic 


no finer electrodes made 


anywhere 
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marco distributor 


SALES OFFICE 
840 N. MICHIGAN AVE. 
CHICAGO 11, ILL. 
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17706 MILES AVE. 
CLEVELAND 28, OHIO 
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has shown that resulting joints are 
sound and clean. 

In addition to excellent weld quality, 
another advantage of the mixture is 
said to be welding speeds attainable. The 
presence of hydrogen in the mixture 
permits relatively high arc voltages re- 
sulting in high welding speeds. 

However, the key economic advan- 
tage of the new shielding gas is the 
substantially reduced flow rates neces- 
sary to provide adequate shielding of 
the weld zone. 
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Spot-Check X-Ray Unit 

A spot-check X-ray unit introduced 
by Balteau Electric Corp. is said to make 
possible the wider use of radiography 
in weld inspection. Basic design feature 
of the unit is its extremely low weight- 
to-power ratio. The lightest unit avail- 
able for its rating, X-ray head weighs 
only 46 pounds and provides a power 
penetration of 140 KVP. Entire unit, 





which comprises X-ray head and con- 
trol panel, fits inside a trunk 32-inches 
by 16-inches by 13'2-inches. 

Named the Baltospot, the unit pro- 
vides spot-check radiographs up to a 
capacity of 112-inch steel or the equiv- 
alent. It is intended to be used in place 
of or as an alternative to sectioning 
methods of inspection. 
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Ceramic Pins and Bushings 
Ceramic pins and bushings now avail- 
able from Technion Design & Mfg. Co., 
Inc., are said to be ideal for supporting 
parts and assemblies for high tempera- 
ture furnace and induction brazing work. 
Called Sur-Braze Grade HT-1, the 
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ASBESTOS — fiber of the Ages! 


Through countless ages, when the world was in the making, asbestos, 
the wonder mineral, survived unchanged. Today, it is an important 
filler component of Norris-Thermador Acetylene Cylinders. Springy, 
long-fiber asbestos of the highest quality obtainable is used to bind 
and strengthen the other filler components of charcoal, diatomaceous 
earth and cement. Light in weight, this specially-selected asbestos 
also contributes to the filler’s gas capacity, lightness and uniformity, 
as well as to the cylinder’s greater serviceability and safety. 


Note These Further Advantages of 


NORRIS-THERMADOR ACETYLENE CYLINDERS 


Cold-drawn construction...light-weight for easy handling...bases curled 
under for maximum strength and compact storage...larger cap holes... 
tags easily read without having to remove them...all welding x-ray con- 
trolled ...specifications ICC-8 met and exceeded: 
Acetylene cylinders from 10 to 300 cubic feet capacity. 
R y Write or wire for specifications on all sizes. Cable Northerm. 


NORRIS-THERMADOR CORPORATION 


cSt. 5215 SOUTH BOYLE AVENUE, LOS ANGELES 58, CALIFORNIA, DEPT. IW-156 
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PRECISION WELDING 


demands the accuracy of a 


SEMI-STEEL 


WELDING TABLE 


Spot, arc, or heavy-duty weld- 
ing! Challenge Semi-Steel 
Welding Tables stand up to any 
job, in any plant. Provide a true, 
rigid more convenient surface. 
T-Slot construction. In 3 stand- 
ard sizes. Multiple units of spe- 
cial sizes may be mounted into 
one large unit. 





CHALLENGE also manufactures a com- 
plete line of auxiliary welding equip- 
ment including Cast-Iron Work Benches, 


THE CHALLENGE MACHINERY CO. 


92 


(shown), Semi-Steel or Clovis-Black 
Granite Surface Plates, Checking Tables, 
Bench Plates and Adjustable Floor Plates. 


Write for full details fo 


Office, Factories and Show Room 


GRAND HAVEN, MICHIGAN 
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high temperature refractory material is 
suitable for operating temperatures up 
to 2200° F. Ceramic has been used with 
success in copper and silver brazing 
production work because fluxes, silver 
and copper brazing alloys will not wet 
it. This permits close tolerance align- 
ment of parts to be joined without the 
usual problems of the assembly sticking 
to the fixture. The material will also 
withstand severe thermal stresses, in- 
cluding quenching in water, without 
warping or spalling. 

Available in quantities from one piece 
to thousands, plugs and bushings can 
be held to dimensions as close as plus- 
or-minus .00l-inch. At present, maxi- 
mum diameter available is 3-inches. 
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Inert Arc Control Unit 

A newly devel- 
oped accessory 
control unit de- 
signed for inert gas 
shielded arc weld- 
ing with conven- 
tional welding ma- 
chines has been 
introduced by Flex- 
weld Mfg. Co. The 
unit provides auto- 
matic control of 
torch and back-up 
gas (helium, argon 
and CO,), torch and 
fixture cooling wa- 
ter, high-frequency 
starting spark and 
welding current. 
The latter can be 
from D-C generator 
and rectifier-type 
welders, A-C trans- 
former welders or 
gas engine-drive machines. 

The control unit also features welding 
current polarity indicator, back-up and 
torch-gas flowmeters' receptacles for 
conventional arc welding, air pressure 
regulator with air supply fittings and 
110V auxiliary power receptacles. 
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Low Hydrogen Electrode 


Has Iron Powder Coating 
“Rocket LH” is a new and improved 
low hydrogen are welding electrode in- 
troduced by Hobart Bros. Co. A new 
formula and the incorporation of iron 
powder in the coating enables the elec- 
trode to be used for welding all posi- 
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ALIKE AS TWO FLMET ELECTRODES 















Nature does it without even trying, but on 
the production line it takes a lot of human 
skill to attain absolute uniformity. In the 
making of Elmet tungsten electrodes, how- 
ever, the result is well worth the extra effort. 
For Elmet electrodes are completely uniform, 
not only in surface finish and dimensions, 
but more important, in their composition, 
characteristics and physical structure. This 
means that, with Elmet, you get consistently 
superior performance from electrode to elec- 
trode with a minimum in readjustment of 


equipment and voltage. 


Elmet pure tungsten and thoriated tungsten elec- 
trodes are furnished in cleaned finish and in the 
mirror-smooth centerless ground finish. They are 
available in packages of 10 in all standard diam- 
eters from .040” to 4%” and from 3” to 18” in 


length. 





























Why not place a trial order with your distributor today, or use the coupon 
below to obtain full information and an informative folder on tungsten electrode 


welding. 


NORTH AMERICAN PHILIPS COMPANY, INC., Elmet Division, Lewiston, Maine 





SEND FOR 


SS LS a a a aE a ee 


NORTH AMERICAN PHILIPS CO. INC., Box 1041B, Lewiston, Maine 


Please send me: 
Free folder C] 


Name of nearest 


distributor CJ 


Prices C) 





FREE , 





FOLDER Street 





Zone State 





City 
USE THIS COUPON 





We are a Distributor LJ 


Please send me your Distributor proposal CJ 


User LJ | 
I 
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tions and to give more deposited weld 
metal with a smooth, uniform bead and 
X-ray quality. Addition of iron powder 
also makes possible use of higher weld- 
ing currents with either AC or DC 
Powdered iron improves stability of 
the are and minimizes shorting out 
This elimintes necessity for holding def- 
inite are lengths, increases quantity 
and improves quality of weld deposit 
Porosity resulting from starting and re- 
starting the arc is also eliminated. 
Packaged in hermetically sealed metal 
cans and possessing a natural resistance 
to moisture for at least ten days after 
can is opened, “Rocket LH” is available 
in grades: E7016, E8016-C-2, E8016-B-2, 
E9016-B-3 and E10016. Sizes include '¢, 
5/32, 3/16, 7/32 and 14-inch diameters 


Circle No. 128 on Reader Service Card. 
Easy-to-Use Hose Clamp 


A new type of general purpose 
clamp can be fixed in place in three 
seconds with an ordinary pincers. Last- 
ing and positive clamping action is said 
to be assured under extreme internal 
hose pressure, hose movement and tough 
usage 

The clamp, manufactured by the Circle 
Clamp Co., is round with U-shaped folds 


hose 


or lugs. Smaller size clamps have twi 
lugs and larger three. Device is 
merely slipped on the hose or part and 
rimped in place by squeezing the par- 
sides of the lugs together with the 
pincers 

fo remove clamp, lugs are simply 
snipped off with the pincers. Initial low 
cost of clamp makes replacement in the 
field economical 
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More New Products On Page 98 





THESE ENDS WITH 
STROKE OF PUNCH 


arCThin Notch 


NO DEFORMATION Sheors 
from inside out—cuts clean 
edges 

further 


TOTO Orb eteteeens to 


TOOL AND DIE 
CORPORATION 


ONE 
PRESS 


eliminates need for 
finishing; aligns 
notches automatically 


PERFECT ‘‘T’’ Joints for 
welding or brazing 


PRODUCTION NOTCHING 
Actual production time per 
pipe or tube end reduced to 
less thon 3 seconds 


INTERCHANGEABLE 
Punches and dies up 
2%” O.D. pipe 
or tube for ARC- 
TWIN NOTCH. 
(Special units avail- 


able up to 3” O.D.) 


SEND FOR 
DESCRIPTIVE 
LITERATURE 


1819 N. 32nd Ave. Melrose Park, Illinois 
Fillmore 5-0160 
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SIGMA WELDING 
BOOSTS STEEL 


FABRICATION 100% 


minute average welding 


120 in. per 


speed. Once clamped, the parts are 


less than }2 minute. 


Used as welded—Free from 


ind flux entr 


spatter 
ipment, the need for finish- 


is eliminated. 


Cut costs— fewer production steps have 


made possible labor savings up to % the 
| 


lormer costs. 


Sigma welding is just one of the 
welding processes developed by LINDE’S 
research and years of experience. 
HeLIARC, sigma, and UNIONMELT welding 
form a top notch fabricating team which 


is now setting a new peak in industrial 


A manufacturer of steel truck 
casters has doubled his production 
from 400 to 800 units a day— 
by changing to sigma welding. 


production. For small shops or huge 
production lines. from carbon steel to 
complex alloys and non-ferrous metals- 

there is a LINDE electric welding process 
to do the job efficiently and econom- 
ically. Your local Linde representative 
will help you determine the best welding 
process for your job. Call him today for 


more information. 


LINDE AIR PRODUCTS COMPANY 
A DIVISION OF UNION CARBIDE 
AND CARBON CORPORATION 
30 East 42nd Street [TT] New York 17,N.Y. 
Offices in Other Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 
“Heliarc,” ‘‘Unionmelt” and “Linde” are registered 
trade-marks of Union Carbide and Carbon Corporation 
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NEW WELDREEL 
ELECTRIC ARC 
CABLE REEL 


Holds 100 feet of 2/0 cable 

Reduces cable replacement 

Provides safer, cleaner working area 

Locks at any length 

Retracts cable when not in use 

Can be mounted on stationary or 
portable equipment 


See the Weldreels for electric cable 
and welding hose at your supply house 
—or write us for all the facts. 


UNITED SPECIALTY 
osel ie). 7-yale), | 
P © BOX 698 
EL DORADO, ARKANSAS 





Improved X-Ray Unit 

A new improved Norelco MG 160-D 
x-ray unit that covers a wider field and 
provides either 40-degree or 120-degree 
apertures for rapid inspection of welds, 
pipe, etc., has been announced by Re- 
search and Control Instruments Div., 
North American Philips Co., Inc. A new 
design tubehead provides 1.5 mm focal 
spot and a rotatable indexing radiation 
diaphragm and two apertures 180° apart. 
A locking device fixes either aperture in 
position for use and a red line indicates 
tube focus position. With the 120° aper- 


ture and eccentric placement of the 
tubéhead within a _ cylindrical vessel, 
two radiographs are sufficient to cover 
the entire circumference. 

New unit is unique since X-ray tube- 
head also contains high tension generator 
of 160,000 volt output. It weighs only 
143 Ibs. Accompanying stepless control 
is equally compact and weighs only 99 
Ibs. Unit has built-in time totalizer and 
permits selection of voltages from 75-160 
KV at currents up to 6 ma maximum. 


Circle No. 130 on Reader Service Card. 











save on repairs 
with pollied BULLDOG 


Blades, 


S TUF - A-BRASE 


STEEL PLATE. 


Economical in every way 

Tough and Durable e Eenestiy Tempered 

Welding Versatility 

Countless Applications: 

Beds, 

other uses. ... Also . 
Special Cutting Edges, 
Signs and Sign Posts, Cutter Broom Wire & Fibre Brooms. 


Truck and Trailer 
Buckets, Scrapers, and many 
. Grip-lug, Grader 
Pneumatic Tools, Traffic 


Chutes, 





Territory open for agents and dealers. 


ALLIED steeL & TRACTOR PRODUCTS INC. 


7835 Broadway °®* 


Cleveland 5, Ohio °® 


U.S.A. 
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You Can’t Beat ATLAS Quality 


The modern Atlas plant is devoted exclusively to building the finest weld 
cleaning tools in America. There are models to suit the man and every type 
work. If you haven't tried Atlas you don’t know what a difference “balance 
and feel” can make in production and quality of work. They can take it. 


ATLAS 


7 Or & 


B-1 “Re-Bit”’ 


Dual T 


LCP-10” 17 oz 

HCP-9” 14 oz 
ne 

X-Chisel 


Models 
WH: 10-20-30 
12” 14 oz 





LEWISTON AVENUE, 


Dual Tool 
10%” 15 02 


Model E1-W 
“Re-Bit” 


H-9” 14 oz 
L-10” 17 oz 
Cone & Chisel 


Model K 
Cone & 
X-Chisel 
10” 17 oz. 


Model A 
Dual Tool 
10%” 17 oz 


Model F-1 
“Re-Bit"’ 


JCP-9” 13 oz 
NCP-10” 15 oz 
Cone & 
X-Chisel 


4 


Model CW 
“Re-Bit” 
Chisel & 
symbol 





WELDING ACCESSORIES CO. 


FERNDALE 20 (DETROIT) 


MICH. 


Model AW 
Dual Tool 
10%” 16 oz. 


Model F1W 
“Re-Bit”’ 
10” 14 oz 


Cone & Chisel 


Model M 
Chisel & 
X-Chisel 
10” 15 oz. 


Models 
occ—ocP— 
ooc 

9%” 10 oz. 
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ASK YOUR WELDING SUPPLY DEALER TO SHOW YOU THE ATLAS LINE 
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Check Your Amperage erty, Row Sogevneee has intro- 
x yy 


duced a completely new type of regu- 
lator, one which is designed to virtually 
eliminate internal and external regu- 
lator repairs. The “On Guard” regu- 
lators has a patented gauge guard with 
a positive spring lock action that pro- 


)......f0r Better Welding 
) USE THE 
TONG TEST 
AC-DC 
AMMETER 


Machine set'ings alone cannot contro! welding 
quality! Measure actual welding current in- 
stantly, accurately and safely by simply clamp- tects gauge from accidental breakage 
ing a Tong Test Ammeter around the electrode A stainless steel nipple is designed to 
cable. Only Columbia Tong Test measures withstand impact of accidental cylinder 
_— AC rgh In'erchangeable ranges avail- upset. A newly designed stainless steel 
Se pti ie | adjusting screw, according to the man- 
— — defects—increase weld- | ufacturer, eliminates possibility of its 
es becoming damaged 
Get the facts today! 


Write for 8-Page + eek, All internal parts are of stainless 
Catalog 1W-400 —— @ steel; body and bonnet are forgings of 
a new aluminum alloy. 

Regulators are available in both single 
615 4-CE and two-stage models for most com- 


COLUMBIA ELECTRIC MFG. CO. pressed gases 
4545 Hamilton Avenue @ Cleveland 14, Ohio Circle No. 131 on Reader Service Card. 


*TWECO-LITE 




















*TWECO-LITE, the new flexible ALUMINUM welding cable 
FREE CATALOG : 
that weighs half as much, costs less and lasts longer. 


a product of TWECO PRODUCTS CO. Wichita 1, Kansas 
Circle No. 80 on Reader Service Card. 
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@ Licuter: 


Less torch weight lets operators 
work faster with less fatigue «? 

because it’s easier to handle. : ya STRONGER! 
This all new Marquette torch ; 
weighs one-third less than 
ordinary torches because 

its handle is made of 

light, high-strength 

aluminum alloy. 


' It stays on the job. 

Spring loaded telescoping 

P valve stems are protected 

even if torch is dropped. Rib 

re-enforced anodized aluminum 

handles withstand abuse and cor- 

rosion. Threads on tough, stainless 

steel torch head resist wear from 

changing tips and damage from careless 
handling. 


© cooier! 


Torch handles stay comfortably cool, keeping 
operators on the job with fewer work breaks. Over- 
heated handles are completely eliminated because 
the stainless steel torch head is seven times less heat 
conductive than brass heads used in other torches. 


COMPLETE NEW LINE 


Four new torch models for welding O-ring seals, eliminating old type 

and cutting all metal thicknesses hard to service gas seats...a pos- 

are available: SUPER-JET, AERO- ___ itive gas-tight connection of tip to 

JET, STAR-JET and JET-O-MATIC. handle is made instantly with finger 
S All my torches have fast change __ twist pressure. 


When It Comes fo Welding Come to 


Send for New RM, 


Learn why these new torches 
will do a better welding job 


for you. Write today! WELDING EQUIPMENT 


Goya Mn Iw MARQUETTE MANUFACTURING COMPANY, INC. 


307 E. Hennepin Ave., Dept. GW-1 Minneapolis, Minn. 
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index to products 
advertised this month 


This 
easy 


index, compiled for 
reference represents 
only those products adver- 
tised in this issue about 
which information was avail- 
able prior to our closing 
date. All of our advertisers, 
however, are prepared to 
supply full particulars re- 
garding their equipment, ser 
vices and materials 





ANTI-SPATTER COMPOUNDS 
Midland Paint G Varnish 
G. W. Smith & Sons, Inc > 
Wayne Chemical Products 

Ce 111 
York Engineering Co 106 


ARC WELDING ELECTRODES 
Air Reduction Sales Co 
Alloy Rods Co 89 
All-State Welding Alloys 
Co Inc 
Aluminum Co. of 
America 
Chicago Hardware 
Foundry Co 
Eutectic Welding Alloys 
Corp 22 
International 
Inc 3 
rgan Aluminum Welding 
Rod Co. 90 
A. O. Smith Corp 56-57 
Stulz-Sickles Co 37 


ARC WELDING MACHINES 
General Electric Co 6 
Harnischfeger Corp 

Hobart Bros. Company 
Miller Electric Mfg. Co 
National Cylinder Gas 


Nickel Co ¥* 


KA 


Vickers Electric 


AMMETERS 
Columbia Electric Mfg. Co 


AUTOMATIC WELDING 
EQUIPMENT, FIXTURES 
AND WIRE 
Lewis Welding G Engrg Co. S 
Linde Air Products Co 95 
Morgan Aluminum 

Welding Rod Co 
Reid-Avery Co., Inc. 
Arcos Corp 10 


BRAZING ALLOYS G&G RODS 
All-State Welding Alloys 
Co., ine. 


100 


Aluminum Co. 

America 68-65 
American Platin Works 29 
Arcos “Corp 10 
Eutectic Welding 
United Wire 

Corp 


Alloys 


CABLE 


Tweco Products 


CABLE REELS 
United Specialty Cort 


CARBIDE 


Shawinigan Pre 


CARBON ee” 
Becker Bros. Carb Co 


jucts Co 


CLAMPS for WELDING 
Adjustable Clamp Co 
Aronson Machine Co 
Bernard Welding 
Equipment Co 

Chicago Boiler Co 
Cincinnati Tool C 
Detroit Stamping Co 
James Neill Co., Ltd 
Petersen Mfg. Company 


CYLINDERS for CASES 
Norris-Thermador Corp 91 
ELECTRODE DRYING OVENS 
Fred C rcher, Inc 


ELECTRODE HOLDERS, 
GROUND CLAMPS AND 
CABLE CONNECTORS 
Erico Products, Inc 
Wagner Mfg. Company 


FLUXES 


All-State Welding Alloys 


; 23 
Krembs & Company 112 


a +e =) 
Metalloy Products Co 


CRINDERS, BENCH 
Black G&G Decker Mfg. Co. 


GRINDER, ELECTRIC 
Nedco Co 


GRINDERS, PNEUMATIC 
Superior Pneumatic & 


Mfg. Co 109 


GCRINDING WHEELS & DISCS 
Bay State Abrasive 

Products Co 
Simonds Abrasive Co 


HARDFACING PRODUCTS 
Allied Steel & Tractor 
Products Co 
Alloy Rods Company 
American Manganese 
Steel Div 
Drawalloy Corp 
Stulz-Sickles Co 
Taylor-Wharton 


4 


G&G Steel Co. 


OXY-ACETYLENE WELDING 
G CUTTING EQUIPMENT, 
RODS AND ACCESSORIES 
All-State Welding Alloys 
Cc Inc 
Aluminum Co. of 
America 
Arcair Company 
Chicago Hardware 
Foundry Co 
Dockson Corp. 
Eutectic Welding 
Alloys Co. 
Harris Calorific Co 
Liquid Carbonic Corp 
Marquette Mfg. Co 
Morgan Aluminum 
Welding Rod Co 
National Welding 
Equipment Co 17 
Ohmstede Machine Works 67 


Iron 


(Continued on Page 105) 
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C) FOR FINEST 
TIRCOS °2'"" 00 


NEW aluminum spooled wire 
offers these advantages for inert gas welding 


tandpoint of economy and speed, the welding of aluminum by inert 

es good welds, providing the aluminum wire is properly prepared 

ess. Arcos has established the controls necessary to assure the 
quality required for good welds. That's why it will pay you to specify 
ALUMAR Spooled Wire. Its uniform, clean finish gives better conduc- 


: : — WELD WITH 


um welding job, Arcos 














re you need for the results you 


want. Arcos Corporation, 1500 South 50th 
Street, Phila delphi a 43, Pennsylvania. T; AIR 


ALUMINUM AND STAINLESS SPOOLED WIRE 
Circle No. 10 on Reader Service Card. 
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Eliminate 
Shorting! 


* With the new Amaza 
Spot Welding Insulation 


* Smooth, hard, ductile blanket 
of plastic with excellent 
adhesive qualities. Easy to 
prepare and apply to all 
trouble areas, it adheres even 
to highly polished metals. 


AMAZA INSULATION with- 
stands severe impact, is non- 
conductive and useful to 
350°F. Costly “shorts” are 
practically eliminated, saving 
time and improving welding 
quality. Outlasts conventional 
insulators. Write for 

FREE APPLICATION DATA 


1 Ib. Unit $10.50 @ Distributors Wanted 


MANUFACTURED BY 


Amaza Insulation Co. 


10 NORTH STREET 
HIGHLAND PARK 3, MICHIGAN 
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Lessons in Arc Welding 

Practical exercises and instruc- 
tions for developing and improving 
arc welding techniques are to be 
found in a 200-page book, which 
comprises the second part of the 
new and complete Hobart “Modern 
Arc Welding” text book. Included 
are the complete series of 40 arc 
welding exercises as used at the 
Hobart Trade School. Although 
prepared as a textbook for opera- 
tors, volume contains information 
that could be of value to those de- 
signing parts for arc welded fabri- 
cation. 

Lessons covered include: pre- 
liminary instructions, starting and 
manipulating the arc, welding 
common joints with bare elec- 
trodes, welding light gauge sheets 
with coated -electrodes, general 
welding with coated electrodes, 
pipe welding and welding of cast 
iron. Special practices and tests 
are also covered. 

Written in easy-to-understand 
manner with descriptive pictures, 
charts and diagrams, book cost 
$1.00 per copy and are available 
from Hobart Trade School, Inc., 
Hobart Square, Troy, Ohio. 


Welding Between Planets? 

When and if space travel materi- 
alizes, welding may often be called 
upon for emergency ship repairs 
in the airless voids between plan- 
ets. The lack of atmosphere should 
make it easier to do arc welding 
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HARRIS SUPER-HEAT TORCH NO. K23 


Heat is the Prime Factor utilized in connection with innumerable 
Metal Working Operations. While it is a fact that the Oxy- 
Acetylene Welding Torch is universal in its applications, there 
are many Operations requiring a much greater volume of 
Intense Heat than can be obtained from a Welding Torch. 


A definite limitation exists relative to the amount of Oxygen 
and Acetylene Gases which can be safely mixed without 
danger of the Flame ‘‘Back-firing’’, due to the extremely 
fast Flame Propagation Characteristics of such Gas Mixtures. 
On the other hand, much larger volumes of such Fuel Gases 
as Propane, City Gas and Natural Gases can be safely mixed 
with Oxygen on account of their lower rate of Flame Propaga- 
tion. It is evident the larger the volume of Gases mixed, the 
greater the Fiame and resulting Heating Valve. This produces 
the truly phenomenal results achieved by this Harris Super- 
Heating Torch. 

The applications of this Harris Torch are unlimited, where 
large volumes of Intense Heat are required, either as a Portable 
or Stationary Unit. in places where Massive Shafts are to be 
Straightened; Large Size Pipe Bent; Flanging or Straightening 
of Steel Plates; Brazing Heavy Copper Pipe, etc., etc., this 
Harris Torch, with its TERRIFIC HEAT, is the answer. 














SEND FOR DESCRIPTIVE FOLDER NO. 540710 


THE HARRIS CALORIFIC CO. 


CLEVELAND 2, OHIO 
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THE TIME 

COUNT THE 


Money| 
907 


PIPE SHAPE-CUTTING 


Reports from welders all over the country back the 
claim that “H and M Shape-Cutter and Beveler saves 
at least 90% of the time spent hand-cutting Ells, Tees, 
Y's, Saddles, etc.” Minutes saved mean more profit 
dollars 

When it comes time for those pipe fabrication contracts 
to be let, you'll be in a lot better position too. 

Here are the simple A, B, C’s of the H and M 

a) Mount desired pattern on your H and M Cutter; 
b) Slip the split, horseshoe-shaped gear over the pipe; 
c) Snap the machine in place with the spring-tension 
chain fasteners; (d) Light and adjust torch; (e) Give the 
hand crank a few turns — that’s all there is to it. For 
details, write today for your free folder, “More Profit 
Dollars”, to — 


PIPE BEVELING 
MACHINE CO. 
® 


311 E. 3rd St., Ph. 3-0241, TULSA, OKLA 





NEW WELDING BOOKS 
(Continued from Page 102) 


because in a vacuum there is no 
need to protect molten metal from 
oxygen found in Earth’s atmos- 
phere. 

In his newly published “Ark of 
Venus” (Alfred A. Knopf, Inc.— 
30rzoi Books for Young People), 
Clyde B. Clason visualizes what 
may prove to be a routine happen- 
ing on interplanetary voyages of 
two centuries hence: welded re- 
pair of damaged space ship hulls. 
Clason was managing editor of a 
welding publication for 12% years 
and is at present director of public 
relations for Adams _ Associates, 
Inc., York, Pa. 

His idea of approved welding 
equipment for spaceship repair in- 
cludes radar weld location, a pres- 
surized turtle-like steel shell to 
house welding operator during 
welding operations on the outside 
of the spaceship hull, and mechan- 
ical hands for manipulating vari- 
ous metalworking tools. All of 
the controls for current, voltage 
and wire feed speed are pictured 
as being inside the “Bug,” but reel 
of welding wire and feed mechan- 
ism would be outside. 











INDEXING TURNTABLES BUTT WELDERS SPOT WELDERS 


No.9S-HEMC “ay ? lh 
CHAS. EISLER, 


EISLER ENGINEERING CO., INC. 


Jr., Pres. 


735 So. 13th St. 
Newark 3, N.}. 
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MEETS EVERY STANDARD LENN Constant Yfourace 


ACROSS ay COMPANY Uews Yotes 


THE WORLD! CV Welders Double 
3 Field Welding Capacity 


More than a score of major U.S. 
fabricating firms are using 
GLENN CV welders to increase 
capacity, speed welding and re- 
duce rejects on fabrication and 
erection of tanks, pressure vessels 
and structures. 

High efficiency (85% or higher) 
and power factor (90%-plus) of 
GLENN welders is a big advan- 
tage in field welding. Input power 
is half that of reactive welders of 
comparable rating. Welding ca- 
pacity of the same power source 
can thus be doubled—or the same 
welding ouput achieved with a 
much smaller portable generator. 


GLENN CV welders are delivering outstand- 
ing performance on MIG, submerged arc, 






CO-2, semi-automatic, and automatic stud 
The leader for over forty years. welding. They've licked tough contre! prob- 
Quality in any quantity. lems on 3 o'clock, roundabout and long seam 


welds. Why not find out what they can do for 
H A Ww j N | G A & you? Write today for complete data, ; 
S CONSTANT VOLTAGE PIONEERS 


PRODUCTS CORPORATION GLENN 








3134 E. 10TH STREET 
CAKLAND 1, CALIF. 








. . .N. 

EMPIRE STATE BLDG. NEW YORK 1, N.Y COMPANY 10888 SO. AVE. W. 
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pried a saving and NEWS 


from page 36 





SPAT-R-PRUF 
COMPOUND 106 


about spatter . . . me | Harnischfeger Appoints 
JUST WIPE IT OFF Charles W. Krieg Co. 

Completely eliminates grinding after Harnischfeger Corporation has 
welding. Just one coat, and spatter can appointed Charles W. Krieg Co., 
be wiped away with a dry cloth. Newark, N. J., as an authorized 

e NO STIRRING OR DILUTION distributor for P&H welding equip- 

e NON-TOXIC ment, electrodes, welding position- 

e NON-INFLAMMABLE ers and accessories. 

eNO ODOR Established in 1913, the Krieg 


e HARMLESS TO SKIN Company specializes in all types 


e PERFECT PAINT BASE o welding & Moe gunel : 
® HELPS PREVENT RUST of welding supplies, equipment and 


* NO WELD POROSITY accessories. One of the largest dis- 


F ! 58-ed, Gun tributors in the East, the firm has 
ae? ee ee eee a staff of qualified consultants and 


3 in 1 York’s 77’ a fleet of trucks for prompt de- 
= livery from their own warehouse. 
SPECIAL FLUX we. : 


FOR GENERAL BRAZING so) f 
FOR CAST IRON WELDING | 4 All-State Opens 


CAST IRON BRAZING > 2 ‘ 
= Southern Division Office 
YORK ENGINEERING COMPANY A Southern Division Office of 


pan? W. Ogden Ave., Chteumaas, 1. All-State Welding Alloys Co., Inc., 











7 = Nedco 


aY MODEL “E”’ 
; SANDBRUTE 


Rugged, high speed 9-inch 
industrial sander and grinder. 
POWERFUL 2HP MOTOR maintains fast- 
er cutting speeds and increases grinding 
wheel life. More profit for the shop. 


Write today for new 4-page bulle- 

tin that describes complete line of 

Nedco grinders, sanders and pol- THE edco COMPANY 
ishers. Operating specifications and 88 Rumford Ave. * Waltham 54, Mass. 
price data are given. 
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has been established at 3 Pamona 
Drive, Birmingham, Alabama, ac- 
cording to T. D. Nast, company 
president. Charles Brown, mana- 
ger of the Division will have super- 
vision of All-State Regional Of- 
New Orleans, St. Louis 
and Concord, Tenn. 


fices at 


Armour Research 
Holds Midwest 
Welding Conference 


The second annual Midwest 
Welding Conference will be held 
February 1 and 2, 1956, at Armour 
Research Foundation of Illinois In- 


stitute of Technology, Chicago. 
Dates for the event, sponsored by 
the Foundation and the Chicago 
section of the American Welding 
Society, were announced by Harry 
Schwartzbart, conference chair- 
man. 

Twelve speakers will cover vari- 
ous phases of welding and brazing. 
Resistance welding and design for 
welding will be stressed, with two 
talks each to be devoted to those 
subjects. 

Approximately 180 persons at- 
teended the first welding confer- 
ence held last February at the 
Foundation. 








CARBON 


WELDER BRUSHES 


for all types | 
and makes | 
of welding | 
equipment | 


= you need 
from one source, with one re- 
sponsibility. The fast, economical 
way to order. Catalog gives 
complete specifications, factory 
numbers, scaled drawings, etc. 
Write for your free copy today. 


WHOLESALERS: 
Some Distributorships still 
open. Write for information. 


BECKER BROTHERS CARBON CO. 


3450 SO. LARAMIE AVE. © CICERO 50, ILL. 
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ro-Clamp 


“SET AND LOCK AT 
ANY ANGLE” 


MAKE Fitting @ Positioning @ Holding 
and Welding a one-man job. Modern- 
ize, the Fabrication of Plates, Shapes, 
Rods, Pipe, etc. 


Model B 214” Jaw Capacity, $17.50 each 
Model A 1” j#- Capacity .... 10.50 each 


Request Bulletin Form PCB-6. 


BERNARD WELDING 
EQUIPMENT CO. 


10230 AVENUE N e@ CHICAGO 17, ILL. 
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BENDING BLOCKS 
or WELDING. PLATENS 


5 ft. by 5 ft. by 5Y in. cast steel blocks for 
layout, welding and assembly. Write today 
for information. Other sizes. Tools, stands 
& accessories. Write for free data. 


ACORN IRON & SUPPLY CO. 


Delaware Ave. & Poplar St.. Philadelphia 23, Pa. 





CIRCLES 1° to 24° 
AND LARGER ... accurate 
and easy plate cutting, 16 
gauge to 3/,". 


STRAIGHT LINES, 
FLAT or CONTOUR...plate, 
channel, angle, beams, pipe 
... within '/5," accuracy. 


BEVELS...fast, accurate 
precision work with ordin- 
ary handtorch... easy to use 
... models for all torches. 


See your welding supply dealer. 
Booklet "Fundamentals of Flame 
ing’ free from ARCAIR CO., + 
P.O. Box 337, Lancaster, Ohio. 
P. 8. Box 4227, 3remerton, V Wash, 
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Improved 
BURNER’S 
AID 





UTS WELDING COSTS WIT 


Non-Toxic, 


Smokeless Welding Fluid 


NO SPAT eliminates slow, costly grinding, 
chipping, cleaning of weldments, keeps weld- 
ing jigs spatter-free. Suppresses fumes; no 
carbon monoxide. Prevents rust, conditions 
metal surfaces for painting. Ready to use 


Test NO SPAT now! Write for FREE sample. 


tHe MIDLAND PAINT & VARNISH co. 


3804 EAST 91st ST. * CLEVELAND 5, OHIO 
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Personnel Changes at 


Milwaukee Electric Tool 

Milwaukee Electric Tool Corp. 
has announced transfer of several 
members of its sales force, as well 
as addition of new personnel. An- 
nouncement was made by G. E. 
Heaston, sales manager. 

Robert J. Currie, who formerly 
covered a territory in Wisconsin 


CURRIE THATCHER 


and upper Michigan, was trans- 
ferred to San Francisco where he 
will be in charge of northern Cal- 
ifornia and Nevada Sales. He is 
replaced by Marshall Heyde. 

Ben J. Thatcher is now servicing 
distributors in northern Ohio with 
headquarters in Cleveland, Ohio. 





“Jorgensen” / CLAMPS 


write for free 


aes ad P= 
fh - | { 


th ADJUSTABLE CLAMP CO. 
e 419N. Ashland Ave. 
clamp folks Chicago 22, Ill. 


32-page catalog 
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He is succeeded in the company’s 
Iowa-Nebraska territory by James 
V. Jenkins. 

Other additions include appoint- 
ment of Walter A. Lastoskie, Day- 
ton, Ohio, representative; James 
Wanie, Chicago Office sales staff, 
and Robert Reid, inside sales staff 
in Milwaukee home office. 


General Electric 

Appoints H. O. Westendarp 
Appointment of H. O. Westen- 

darp, Jr., as Manager of General 

Electric Welding Department’s 


newly created New York District, 
has been announced by E. K. How, 
manager of sales, Welding Depart- 
ment. Mr. Westendarp will have 
headquarters in Schenectady. 

Past chairman of the northern 
New York Section of the American 
Welding Society, Mr. Westendarp 
joined General Electric’s Welding 
Department as a sales engineer in 
1933. 





FOR VALUABLE FREE 
DATA SEE PAGE 14. 
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Remove Weld al.. 
Weld Spatter Faster 


with this 
6 INCH 50 OUNCE 


BIG BULLY 


AIR HAMMER 


Fits securely into 

operator’s hand. By vary- 

ing finger pressure on 

the exclusive metering trig- 

ger you can produce from 

0 to 9000 blows per minute, 

Consumes 6.5 C.F.M. of air 

at 150 p.s.i. working pressure. 

SEVENTEEN TOOLS AVAILABLE 

FOR 100 DIFFERENT JOBS 
Write for full information 


SUPERIOR PNEUMATIC & 
MANUFACTURING, INC. 


Main Office G Factory 
4758 Warner Rd. 
Cleveland 25, O. 
West Coast Office 
St. e Los Angeles 22, Cal. 
Canadian Office 
Beach Rd . Hamilton, Ontario 
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WHEN YOU WELD CAST IRON SELECT THE CORRECT 


CAST IRON WELDING RODS 
OR ELECTRODES 


FUSE-WELL No. 11, Square—Gray Cast 
Iron Welding Rod for Acetylene use in 
filling or building up new or worn 
castings producing machineable welds. 


= 


FUSE-WELL No. 12, Round—Has the 
same uses and analytical ingredients 
as Fuse-Well No. 11. 





EsWELL NO 18 MOLY cee 


FUSE-WELL No. 14, Moly—An Iron 
Base Rod with alloys added for finer 
grain structure and greater strength. 


FUSE-WELL No. 22, Electrode — Light ; 
coated Rod to be used for AC or DC 
welding in the fabricating and repair- 

ing of cast iron castings. 


Sold through Leading Distributers — © 
THE CHICAGO HARDWARE FOUNDRY CO. 


Weld Rod Division 
NORTH CHICAGO, ILLINOIS 
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WELDING and SET-UP PLATENS 


Floor plates — bending tables — layout tables 
— straightening tables — dog blocks — bend- 
ing blocks — blacksmith blocks. 5’ x 5’— 
6’ x 6’ — 6’ x 8’ — 6’ x 10’ — 5’ x 10’ — 6’ x 
12’ — 3’ x 3’ — either 6” or 7” thick. 


> efi 
‘| nt 
t {Shipyard 
bending 
block type) 


SP-Velmselulo li imaes 


94 Washington $f. 


Brookline Village 46, Mass. 





‘ The Industrial Publishing Group 
* 1240 Ontario St. 
: Cleveland 13, Ohio 


: Please send me copies of the 


(POCKET MANUAL OF ARC WELD- ! 


‘ ING) 
ey-order in the amount of $ 
‘ is attached 

Name 

‘ Address 

City and State 


at $1.00 each. Check or mon- 





LAL dt 


WELDING CLAMP 


" LOCKS WORK IN 
PERFECT ALIGNMENT 


_ BOTH HANDS 


EUS 337 $295 


_ ONLY 
LF, Companion oe 
we the Famous _— ’ 
»» WISE-GRIP OP 
WRENCH Eg 


Made by PETERSEN MFG.CO., Dep:. IW, DeWitt, Nebr. 
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Ford Stamping Plant 
Uses Resistance Welding 


Passenger car cowl tops move through 
a series of resistance welding opera- 
tions on an_ industrial ‘‘merry-go- 
round’ at the new Ford Motor Com- 
pany Stamping Plant in Cleveland, 
Ohio. As stampings revolve, employ- 
ees weld sub-assemblies in place with 
batteries of conveyor-mounted welding 
guns. Nine guns are used on the cowl 
top merry-go-round. 


Industry Mourns Passing 


of Lorn Campbell, Jr. 

The sudden passing of Lorn 

Campbell, Jr., one of the “old tim- 
ers” of the weld- 
ing industry, was 
a shock to all 
who knew him. 
President and 
General Mana- 
ger of Harris 
Calorific Co., 
Cleveland, Ohio, 
since 1926, Mr. 
Campbell was a 
well - known 
figure in the in- 

dustry. 

Before succeeding John Harris, 
company founder, in 1926, Mr. 
Campbell had been president of 
United States Welding Co., Min- 
neapolis. He founded this com- 
pany in 1915 in conjunction with 
Cyrus K. Rickel. 
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7. 1ronson TWINNER 
MAGNETIC CLAMPS 


Welding Aids with 
a Thousand uses! 


7 ronson MACHINE CO. 
ARCADE, NEW YORK 








TT Re —eliminates need for 

SPA ER-EX costly weld spatter 

cleaning in Arc, Flash or Butt —— 
Easily applied film 
of Spatter-Ex  pre- 
vents bonding of 
weld spatter — elim- 
inates need for ex- 
cessive chipping, 
grinding, brushing. 
Washes off quickly 
and easily. 


FLASH-EX COMPOUND 

Another time and 

cost saver widely 

used to prevent flash 
bonding in resistance welding. 


Write for free sample or trial order. 
Compounds are non-inflammable. 


WAYNE CHEMICAL PRODUCTS CO. 


9800 COPELAND ® DETROIT 17, MICH. 
Rust Freveatives -Lubricants-Cnemical Specialities 
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WELDERS’ CLAMPS 


Power-Tested for 
Better Performance 
The most complete 
clamps. Stock 
3%, in. to 12 ft 
Yo in. to 16 in. 





line of 
sizes from 

openings 
deep 


P ! 


ad santa | 


* aaRcRave 


THE CINCINNATI TOOL CO. 
1985 Waverly Ave. ¢ Cincinnati 12, Ohio 
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aptvet PIPE CLAMPS 





For fast, Accurate Pipe Welding. 

Sturdy construction for hard usage. 

Aligns and holds pipe for tacking. 

Two sizes: 42” to 8” and 8 to 16”. 
Write for details 


JEWEL MANUFACTURING CO. 


1841 University Ave. St. Paul 4, Minn. 





























3 = 60 
years of 
experience 
— in scientific 
— development 
Welding in welding 
Brazing 
Silver e 
and Soft Write for 
Soldering latest bulletin 
KOP-R- 
ARC KREMBS & CO. 
aot 669 W. Ohio St. 
ods Chicago 10, Ill. 
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Red Head’ : 
WELDING C LAMPS® 


"ite Threads 
to Damage 


a Sg 
WELDING & 


® Threads 
never exposed 
® Solid plate body 


2 Cuicaco Boiler COMPANY 
1971 CLYBOURN, CHICAGO 14, 



















Circle No. 22 on Reader Service Card. 





L 

Lewis Welding & Engrg. Co. . ; 9 
Linde Air Products Co., Div. 

of Union Carbide & Carbon Corp 95 


Liquid Carbonic Corp. ... -- § 
M 
Maitlen & Benson, Inc. .... eer, 
P. R. Mallory & Co., Inc. ... ee. 
Marquette Mfg. Company .. rr 99 
Metalloy Products Co. . cevaasckews 82 
Midland Paint & V arnish Co. .......108 
Miller Electric Mfg. Co. . .. 24 
Morgan Aluminum Welding Rod Co... 90 
N 
James Neill & Co., Ltd. ...... <>< 
National Cylinder Gas Co. ........32-33 
National Welding aera crea Pr re 
Nedco Company . j ... 106 
Norris-Thermador Cor ‘Dp : ree 
North American — Co., 
Elmet Division oa 
oO 
Ohmstede Machine Works .. re, 
P 
Portomag Sales, Inc. . ‘ ashseubiet aa 
-etersen Mfg. Company ............ 111 
R 
Reid-Avery Co., Inc. ...... bas ae 
Ss 
Shawinigan Products Corp. .......... 105 
Simones ADTaMVEe CO. oo oncccscvccces 25 
m, Go. BE COE. oc cnee Sarai . .56-57 
G. W. Smith & Sons, Inc. ... eee ae 
Smith Welding ee. Cc orp. inna 
Stahl Equipment Co. pid esoeene os Sar 110 
Stulz-Sickles Co. AT TT Cee T CCT ee 37 
Superior Pneumatic Mfg. Co : oa 
T 
Taylor-Wharton Iron & Steel Co. .... 16 
‘lempil Corp 64 
Tipaloy, Inc “eae ero 
Tweco Products Co alone a ae 
U 
United Specialty Corp. .. ‘ cone 
United Wire & Supply Corp aos 
V 
Vernon Tool Co., Ltd wi rT se 
Vickers Electric Div., 

Vickers, Inc aes , avec: a 
Victor Equipment Co. ....... ... 30 
Vogel Tool & Die Corp. . chenne ae 

Ww 
Wagner Mfg. Company . jycauete 
Wayne Chemical Products Co. ...... 111 
Weldit, Inc IES pret eer Sere re 5 
Worthington Corp. ...... 73 
Y 
York Engineering Co. ..... 106 


Circle No. 30 on Reader Service Card.> 


law cact raves 











At Farrel-Birmingham Co., Inc., Ansonia, Conn. for instance, long-lasting Dure 

holders are used to weld heavy machinery, such as this base of a 2,000 HP 

rolling mill drive and pinion stand. Duro standard holders come in semi- or fully 

insulated models. They speed output and are less tiring to use. Duro holders are 

lightweight and perfectly balanced to make working less awkward no matter where 
the weld must be made, 


Here's why they DO IT 


with JL} L) eve 


POSITIVE GRIP JAWS—hold small or large electrodes, 


CHANGE RODS IN SECONDS—with one-hand trigger 
release. 


REPLACE PARTS QUICKLY — only screwdriver and wrench 
needed. 


SAFE, SQUARE GUARD — protects hands from heat. Pree 
vents rolling and grounding when set down. 


FAST CABLE CONNECTIONS — hex key fitted into brass 
core and held in place by the fibre handle. 


Available in 250, 300, 400, 500 and 600 amperes, 


out. Proven 
— every doy 
puro-bility rite for folder. 


with long, trouble 





must enese oT fra at 


low cost coverage of 





the mass welding market 





® USE THE THIRD ANNUAL 


WELDING PRODUCTS 
DIRECTORY and 
BUYERS’ GUIDE 


THE REGULAR MARCH, 1956 ISSUE OF 


WELDING ILLUSTRATED 


e FORMS CLOSE FEBRUARY 6, 1956 


‘MAKE YOUR SPACE RESERVATIONS’ EARLY! 


The Industrial Publishing Group 


1240 ONTARIO STREET CLEVELAND 13, OHIO 


NEW YORK CHICAGO LOS ANGELES 
SALES OFFICES Room 803 Suite 1613-1615 Room 1003 

60 East 42nd St. 520 N. Michigan 3460 Wilshire Blvd. 

New York 17, N.Y. Chicago 11, Ill. Los Angeles 5, Calif. 





